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EXECUTIVE SUMMARY

The purpose of the summary is to provide a thorough overview of the

features, results, and conclusions of an aquatic habitat and biota study

[of the GREAT III reach of the Mississippi River. A detailed report

presenting descriptions of habitats, sampling areas, and methods, and

[data follows the frontispiece.
I. The project study area encompassed all aquatic habitats within[ the floodplain (levee-to-levee or bluff-to-bluff) of the

Mississippi River from Cairo, Illinois (River Mile 0) to

Saverton, Missouri (River Mile 301). That portion of the study

area from the Alton Lock and Dam (River Mile 201) to Saverton

(River Mile 301) is termed the pooled river. The segment from

I. Alton to Cairo (River Mile 0) is termed the open river.

2. The objectives of this study are twofold:

j a. to identify and define all aquatic habitat types within

the study area based on physical, hydrological, and known

or potential biotic parameters; and

b. sample intensively each habitat with methods and effort

sufficient to characterize the fauna of each habitat and to

characterize the biotic significance of each.

3. A system was developed for identifying, defining, and

delineating all aquatic habitat types within the study area,

incorporating appropriate differences between the pooled and

open river. The following habitat types were identified:

a. main channel

Lmain channel border

b. inside bend

c. outside bend

d. straight reach

dike field

e. stone dike

I
Id
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f. pile dike

g. side channel .
h. slough

i. river lake

littoral zone

j. natural littoral zone

k. revetted littoral zone

1. navigation pool

a. tailvater

n. mouth of tributary

o. downstream end of island .1

All of these habitats were sampled during field efforts. .

For habitat mapping purposes only, the following habitats were

utilized:

main channel

main channel borders

side channel

slough

river lake

navigation pool .1
tailwater

downstream end of island

4. Field data collection efforts were expended in all aquatic -

habitat types and at all four sampling areas during quarterly

sampling periods; field sapling eamphasized fisheries

comunities, but also involved collections of benthic .1
invertebrates, mussels, and ichthyoplankton as well as

qualitative observations of terrestrial fauna and

herpetofauna.

* Fisheries sampling vas conducted using a cambintioa of

electrofishing, gill netting, trmmel netting, hoop netting,

LI
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frame netting, otter travling and seining; a special

chemofishing sampling event was conducted at one side-channel

location during low flow conditions.

[Benthic invertebrates were collected by ponar dredge,
screened with #30 mesh sieve.

* Mussels were collected with a crowfoot brail.

* Ichthyoplankton samples were collected by metered net tows.

* Observations of non-aquatic fauna and herpetofauna were

recorded during all aquatic sampling activities.

5. Benthic invertebrate collections (by Ponar dredge) suggested

that the Oligochaeta (worms) and Diptera (flies) dominated the

benthic invertebrate samples from nearly all soft substrates

in all seasons.

* Chironomidae represented the most abundant Diptera taxon;

Ii however, Ceratapogonida also were common and widely

distributed.

* Ephemeroptera (mayflies) were common in many habitats,

especially the genera Hexagenia and Pentagenia.

* The following taxa were collected but were neither abundantii
nor widely distributed in most cases: Nematoda (roundwormas),

Mirudinea (leeches), Hydracarina (water mites), Isopoda

(aquatic sow bugs), Collembola (springtails), Odonata

(dragonflies, damselflies), Hemiptera (bugs), Trichoptera

(caddisflies), Coleoptera (beetles), Gastropods (snails), and

Pelecypoda (uassels).[* Other sampling methods (e.g. artificial substrates,

sweepnetting) may yield a significantly different benthic

composition more abundant in Trichoptera, Rphemeroptera,

Odonata, Coleoptera, and Iesiptera.

6. Fish sampling efforts (quarterly) resulted in the collection of

22,574 fish comprising 69 taxa; 27,458 fish comprising 35 taxa

were collected via cherofishing. Methods utilized and level of

-effort expended appear to be sufficient to categorize the fish

communities of habitats sampled.I
I
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* The most abundant fish species encountered was the gizzard

shad (Dorosoma cepedianum) which was collected in all

habitats during all sampling periods. Carp (Cyprinus carpio)
was second in overall abundance. i

* Other abundant and widely distributed fish species included

freshwater drum (Aplodinotus grunniens), emerald shiner

(Notropis atherinoides), river shiner (N. blennius), channel

catfish (Ictalurus punctatus), and shortnose gar (Lepisosteus

platostomus). Field sampling was probably not initiated

early enough to collect peak numbers of larvae of early

spring spawners.

Ichthyoplankton sampling (quarterly only) resulted in the

collection of 22 identifiable taxa throughout the study area.

Abundant ichthyoplankters in the collections were Dorosoma app.

or Alosa app., Cyprinus carpio or Carassius auratus,

Carpiodes spp. or Ictiobus spp., Stizostedion spp. and

Aplodinotus grunniens. Seasonal abundance varied with specific

taxa throughout the study period. Densities were higher at the

littoral areas (natural and revetted) than at the tailwaters,

navigation pool, or main channel habitat. Field sampling was

probably not initiated early enough to collect peak numbers of

early spring spawners.

7. The limited sampling effort for mussels suggested that mussels

were not comon at any of the collection sites. Thirty-one

mussels representing 11 species were collected during the study.

* The most abundant species collected were Amblema plicata,

Quadrula quadrula, and Obovaria olivaria.

* The great majority of the mussels collected were taken from

the pooled river (96.8 percent), with Wiufield pool producing

the highest catch (74.0 percent)

* Mussels were collected at all habitats sampled, the majority

collected from the dike field habitat (54.8 percent).

8. General faunal-habitat associations for both fish and benthic

invertebrates (based on soft substrate sampling) indicate that

iH
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critical determining factors are current speed, substrate

composition and stability, and quantity and quality of cover.

* Key habitats for benthic invertebrate density and diversity

(based on soft substrate sampling) were found to be:

Pooled River - river lake, revetted littoral, slough, and

side channel.

Open Rivp- - dike field (stone) and side channels.

* Key fishery habitats, in terms of diversity and

catch-per-unit effort were found to be:

Pooled River - navigation pool, slough, river lake, dike

field.

Open River - side channel, revetted and natural littoral

9. In terms of overall biotic characteristics, the following

habitats are felt by the investigators to be of higher value in

the GREAT III study area, based upon data collected and the

resulting density and CPE, diversity, and taxonomic

composition:

* Pooled River - river lake, slough, navigation pool, littoral

* Open River - side channel, dike field.

The above statement is not meant to diminish the biologic value

of any habitat or to rank habitats, but is intended to identify

those habitats which consistently are more productive of

aquatic fauna and which serve key roles in faunal life

histories. This identification is intended to provide inputs

to river management processes and preliminary assessments of

environmental impact.

I
Ii
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1.0 INTRODUCTION

1.1 PURPOSE AND OBJECTIVES OF STUDY

IIn 1980, the St. Louis District of the Army Corps of Engineers (COE)

contracted Environmental Science and Engineering, Inc. of St.. Louis

(ESE) to conduct an ecological characterization study of the Mississippi

i River from Saverton, Missouri to Cairo, Illinois, referred to herein as

the GREAT (Great River Environmental Action Team) III reach. The GREAT

III ecological characterization, as presented in this report, is one

[part of an extensive effort to collect and compile ecological data and

information on the aquatic and aquatic-associated ecosystems of the

[upper Mississippi River.
The main goal of this research effort is to provide an extensive,

current data base for development of a management plan on the multi-

purpose utilization of river resources. These uses include recreation,

commerce, water supply, and agriculture as well as aesthetic enjoyment.

A secondary goal is to provide site-specific data which can be used to[ address questions concerning ecological impact of planned river develop-

ment, dredging, construction, and related activities.

IThis specific study has two major objectives:

1. To identify, characterize, and quantify aquatic habitats in the

GREAT III reach, and

2. To characterize the aquatic biota associated with each of the

habitats identified.

The study incorporates several major tasks including 1) development of a

habitat classification system, 2) habitat mapping, 3) extensive field

data collection effort, and 4) an intensive literature review.

In addition to contract and study coordination provided by the St. Louis
District COE, the Fish and Wildlife Work Group (FW*G) provided technical

review and coordination of all elements of the study.

I • t .....
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1.2 PURPOSE AND STRUCTURE OF REPORT

The primary purpose of this report is to summarize the habitat and

aquatic biota information and data collected during this study.

Habitats and specific sampling sites are described in detail. Habitat

maps are presented in the text along with tabular presentations of

habitat acreages.

Appendix A presents a general description of habitats based on field,

map, and photo information. Results of field sampling are discussed in

detail in the text. Appendix B contains additional benthos data, while

Appendices C and D contain additional fisheries data.

The emphasis in the presentation of data is to show habitat associations

of biota and to describe the biotic communities of various habitats. A

general discussion of results is presented for the whole sampling area,

individual sampling areas, and the pooled and open river segments.

1-2-
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1 2.0 HABITAT CLASSIFICATION SYSTEM

2.1 SYSTEM DEVELOPMENTI
The major focus of the GREAT III Ecological Characterization is

[description and sampling of all aquatic habitats in the GREAT III reach.
Definition and delineation of distinct habitats is a critical first

step. Physical and hydrographic features, as well as potential

biological criteria, were used to classify habitats.

[In developing the Habitat Classification System (HCS), ESE employed

several information sources and also drew on project personnel's

[ familiarity and experience with midwestern aquatic systems. Sternberg's

(1971) classification of habitats of the Upper Mississippi River formed

[the foundation for the UCS developed by ESE. The Sternberg system has

been adopted by the Upper Mississippi River Basin Commission and the

Upper Mississippi River Conservation Committee and ic generally accepted

by state and federal agencies working in the Upper Mississippi River

[system.

In addition to the Sternberg system, two other methods were evaluated

-L but not substantially incorporated into the HCS (Shaw and Fredine, 1956;

Cowardin et al. 1979). Both of these systems deal extensively with

fwetlands including marine, estuarine, and freshwater types. However,

river systems are not analyzed in sufficient detail to fulfill the

[] requirements of this project.

Aerial photographs, navigation maps, and earlier GREAT III base maps

'H developed by the COE were consulted to determine the types and

gradations of aquatic habitat present in the GREAT III reach. The U.S.
Army Engineer Waterways Experiment Station (WES) and the St. Louis CO

(as well Missouri DOC, IDOC, U.S.F.W.S.) have conducted or contracted a

Snumber of research and study efforts in Pools 24, 25, and 26 of the

1 2-1
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Upper Mississippi and Lower Illinois Rivers (Dunham, 1971; Bertrand 4

Lockart, 1973; Bertrand & Garver, 1973; Bertrand & Allen, 1973;

Robinson, 1972; Sparks et al., 1979; Colbert et al., 1974; Euge et al.,

1974; Solomon et al., 1974; Yarbrough and Hensley, 1980; liagen et al.,

1977). These studies utilized habitat classification system similar to

those of Sternberg and the system utilized in this study.

labitat delineations and biotic associations determined in these studies

were reviewed in the development of the HCS.

The goals of developing the HCS were to:

1. Delineate areas having significant differences in physical

and hydrologic parameters, and

2. Delineate habitat types which have significant biotic

differences or the potential for suth differences.

21
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2.2 SYSTN4 DESCRIPTION

The habitat classification system developed for this study is described

in Table 2.2-1. Hypothetical pooled and open river segments are

displayed in Figures 2.2-1 and 2.2-2; please note that symbols in these

figures do not necessarily match those used in the formal habitat maps.

Although a majority of the habitat types are found throughout the

GREAT III reach, the pooled segment (Saverton to Alton) is more diverse

in habitats than is the open river segment (Alton to Cairo), Jue to the

impoundment of waters. To reflect the differences, separate systems

were developed for the pooled and open segments.

The habitat classification system was used for mapping purposes as well

as for field sampling. Delineation in field situations was not

necessarily as clear-cut as in habitat mapping. The following sections

describe the habitat types which were developed.

MAIN CHANNEL

The main channel is defined as the channel maintained for navigation

purposes and extending shoreward to the distal ends of dike fields, when

dike fields (three or more dikes within 1 mile) are present. At minimum

the main channel is 400 feet wide by 9 feet deep. Maximum width

approaches 800 feet with maximum depths of 45 to 55 feet recorded during

the study. Main channel characteristics vary from riverine (lotic) to

nearly lentic depending upon proximity and location relative to

navigation dams.

MAIN CHANNEL BORDER

The main channel border is that area between the boundary of the main

channel and the littoral zone, where dike fields are not present. Three

distinct main channel border habitat types were differentiated based on

significant differences in substrate and current conditions: straight

2-3
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reach, inside of bend, and outside of bend. A bend is defined as a

change in angle greater than 20' within any 1-mile stretch of the river.
A

In field situations, it was not always possible to identify an extensive t

reach of main channel border free of dikes, especially in the open

river. Zu these situations, main channel border sampling was conducted

6 far from dikes as possible in areas with the lowest concentration of

dikes.

DIKE FIELDS

Dike fields are defined as that area encompassed by three or more dikes

in proximity (within 1 mile). The riverward boundary is the distal ends

of the' dikes while the landward boundary is the shore, including any and

all littoral areas. The upstream and downstream extent is arbitrarily

defined as equal to half the length of the dikes.

LITTORAM ZONE

By classical definition, the littoral zone is defined as the zone of

rooted aquatic vegetation or the zone of light penetration (Ruttner,

1953). Neither definition applies accurately to the Mississippi Riv-zr,

but the shallow strembank areas are of sufficient biotic value to darit I
delineation as a distinct habitat type. In this study, the littoral

zone is defined as that area extending 25 feet from the water's edge

during any sampling period. Revetted littoral and natural littoral

sones Wro considered distinct habitat types due to differences in

usohutreteg amd cover characteristics.

fte side channel habitat type is defined as a departure from the main

66*&Wf the riVer hile' two points of cotnection (during average flow
I-iai tt &W) hA v thfhe '*Ain river. IBide channels generally flow behind
"" dINdkmdldftdg spoil areas. tide channels are often referred to as

chuoes in Ut4fteratutr ahd on maps W charts. They generally have

fteng water during the majority of the year.

.- 'S -'
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SLOUGH

Sloughs are departures from the main body of the river, but differ from

side channels by having only one connection with the main river.

Consequently, there is minimal flow through the slough except during

periods of high river discharge or rapid changes in river water levels.

In the open river there are not enough sloughs to merit distinction as a

habitat type. Therefore, sloughs are differentiated only for the pooled

river segment.

RIVER LAKE

River lakes are lentic waters completely cut off from the main river but

occurring on the present or former floodplain. There are a number of

river lakes remaining within GREAT II1, but they are restricted to the

pooled river segment. Other former floodplain lakes occur in both the

pooled and open river segments, but they are not within the leveed area

and are not of concern in this study.

NAVIGATION POOL

The navigation pool is defined ad that area impounded by the locks and

dams constructed in the pooled segment of the river. By definition, the

pool extends upstream to the point whbere the natural (pre-impoundment)

channel is regained.

TAILWATER

The tailwater habitat type is also found only in the pooled river

segment. It is that area extending for one-half mile below the locks "

and dams and encompassing the full width of the river.

TRIBUTARY MOUTH

This habitat encompasses the area where a tributary stream flows into

the river. Arbitrary boundaries were defined such that the habitat area i
covers the tributary mouth and extends out into the river and back into

the stream a distance equal to the width of the tributary. J
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DOWtISTREAM END OF 13 LAND

This habitat encompasses the shallow weater xone bordering the downstream
end of larger islands. No firm boundary was established; in general,
the habitat is that sone of reduced current and shallow waters and often
exhibits slough-like characteristics.

3 2-9
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3.0 STUDY AREA

1 3.1 DESCRIPTION OF THE GREAT III REACH

The GREAT III portion of the Mississippi River (Figure 3.1-1) is that

[ segment from Saverton, Missouri (River Mile 301) to Cairo, Illinois

(River Mile 0). The reach abov& River Mile 201 consists of a series of

pools created by impoundment for navigation purposes. Below Mile 201

the river is not impounded, although most of it has been influenced by

other navigation and channel control structures such as closing dams,

dike fields, and bank stabilization controls.

]. The Mississippi River is a highly variable and complex aquatic system

that is difficult to characterize. A more detailed description of

specific sampling areas follows in Section 3.3.

The Mississippi River (above Cairo) and its major tributary, the

Missouri River, drain areas of the Upper Midwest and Eastern Great

Plains. The drainage area at St. Louis is 1,805,000 k02 (USGS, 1979).

The Mississippi carries consistently large volumes of water, averaging

5,013 m3/sec. Maximum volumes of 28,900 m3/sec and minimum volumes

of 510 m3/sec have been recorded at St. Louis (USGS, 1979). Seasonal

changes in water levels and flow reflect precipitation and climatic

[conditions over large land areas. High flow and water level conditions

occur most often in spring and early summer with lesser peaks in fall.

[Low water conditions are usually associated with dry (or cold) weather
periods of summer and winter.

Major tributaries (in terms of potential influence on the Mississippi

River) to the GREAT III reach include the Salt River, Cuivre River,

Illinois River, Missouri River, Meramec River, Kaskaskia River, Marys

River, Big Muddy River, and Ohio River.

I 3-
I 3-1
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Table 3.1-1 lists significant tributaries and their river mile of

confluence with the Mississippi.

Overall wnter quality of the GREAT III reach is determined by three

primary factors:

1. The largest portion of the watershed is used for agriculture,

resulting in large inputs of soil, sediments, organic

nutrients, and agricultural chemicals.

2. The St. Louis Metropolitan Area and, to a lesser extent, other

unicipalities contribute large quantities of municipal,

industrial, and stormwater inputs to the river

3. The Missouri River substantially increases flow in the

Mississippi River and contributes significant inputs of soil,

sediments, nutrients, and other chemicals and increases

Mississippi River turbidity downstream.

Habitat characteristics are determined by a number of factors,

inc luding:

1. Hydrologic characteristics of volume, depth, and current

speed;

2. Substrate and cover characteristics;

3. Floodplain development;

4. Structural changes induced by manmade activities; and

5. Other san-induced impacts such as channelization, dredging, and

overall water quality impacts.

The GREAT III reach provides a diversity of aquatic habitats,

demonstrated by the Habitat Classification System developed for this

study (Section 2.2). Historically, habitat acreage and diversity has

been reduced in GREAT III due to a combination of changes relevant to

the above factors. Non-main river habitats (river lakes, side channels,

sloughs) have been especially reduced due to sedimentation, encroaciment

upon floodplain areas, and extensive structural and nonstructural
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Table 3.1-1. Major Tributaries* and Their River Mile of Confluence
Within the GREAT III Reach

Tributary River Mile of Confluence

- ISalt River 285

Cuivre River 235

Illinois River 218

Missouri River 195

Mermec River 160.5

Kaskaskia River 117.5

Marys River 106.5

Big Muddy River 75.5

Ohio River 0.0

*Major tributaries were qualitatively selected based on their
potential influence upon the Mississippi River.

Source: ESE, 1982.
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modifications such as dikes, levees, channelization, and dredging

(Sparks et al., 1979; Johnson at al., 1974). The degradation of the

main channel bed may also contribute to reductions in extra-channel

habitat (Simons et al., 1974, 1981a-e).

Rabitat acreage and diversity are generally greater in the pooled

portion than in the open portion. This is due largely to the

[impoundment of water behind navigation dams built in the late 1930's and
early 1940's, causing inundation of former terrestrial habitats and

creation of numerous backwater habitats. The open river has lost

habitat due to constriction of flow and limitations on natural processes

via channel regulating structures and maintenance activities.

L
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3.2 METHODOLOGY OF SITE SELECTION

In order to select representative but feasible areas for field sampling

purposes, several criteria were developed:

I. Each sampling area contains all necessary habitat types in

representative form,

2. All sampling areas are relatively free from significant water

quality degradation and unrepresentative water quality

conditions,

3. Sampling areas must be well-distributed throughout the

GREAT III reach, and -

4. Logistics and size of sampling area must allow feasible access .4

to, and sampling of, each area within the proposed time

periods.

Using the above criteria and information obtained from aerial

photographs, literature sources, and site reconnaissance, a number of

potential sampling areas were proposed to the Fish and Wildlife Work

Group (FWWG). Four sampling areas were selected--two in the pooled

river segment and two in the open river segment. A detailed description

of each sampling area is presented in Section 3.3.

.1
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3.3 DESCRIPTION OF STUDY SITES AND SAMPLING AREAS (HABITATS)

Based on the criteria listed earlier, two areas within the pooled por-

tion of the river (above Lock and Dam 26) and two areas within the open

river portion of the study area (below Lock and Dam 26) were selected as

representative study sites for the GREAT III reach of the Mississippi

River (River Mile 0 at Cairo, Illinois to River Mile 301.2 at Saverton,

Missouri).

Selected study sites were:

1. Site l--Clarkaville Pool (24), Mississippi River Miles 273

through 282,

2. Site 2--Winfield Pool (25), Mississippi River Miles 241

through 253,

3. Site 3--Ste. Genevieve, Mississippi River Miles 115

through 132, and

4. Site 4--Cape Girardeau, Mississippi River Miles 50 through 63

(Figure 3.3-1).

All available habitat types were located and studied within each study

site. Thirteen distinct habitat types were located in the pooled

portion and ten distinct habitat types were located in the open river

portion of the study area (Table 3.3-1). Generalized descriptions of

the habitats sampled are presented in Tables 3.3-2 and 3.3-3. Specific

habitat descriptions follow in the succeeding paragraphs. References to

current velocities have been derived from literature sources and

qualitative estimates, taken at different times and river conditions.

SAMPLING SITE 1 a

Sampling Site 1, the Clarksville Pool (24) was the northernmost sampling

site during the investigations. Sampling at Clarksville was limited to

the area between Mississippi River Miles 273 through 282. This

9-mile area included all 13 pooled river habitat types. The specific

habitats selected for sampling at the Clarksville site are presented in

Figure 3.3-2.
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Table 3.3-1. Habitat Types and Station Numbers for Biological
Sampling at the Pooled River and Open River
Portions of the GREAT III Reach

Station
No. Habitat Type Location

I Tailvaters Pooled River

2 Navigation Pool Pooled River

3 River Lake or Pond Pooled River

4 Slough Pooled River

5 Downstream end of Island Pooled River

6 Dike Field Pooled River

7 Main Channel Open and Pooled River -

8 Main Channel Border - Inside Bend Open and Pooled River

9 Main Channel Border - Outside Bend Open and Pooled River 2
10 Main Channel Border - Straight Stretch Open and Pooled River

11 Side Channel Open and Pooled River

12 Natural Littoral Area Open and Pooled River

13 Revetted Littoral Area Open and Pooled River

14 Pile Dike Open River

15 Stone Dike Open River "

16 Mouth of Tributary Open River

Source: ESE. 1982.

"iI
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The Clarksville Pool was formed in 1940 as part of the development of

tLe nine-foot deep navigation channel as authorized in the River and

Harbors Act of 1930. The Clarksville pool is approximately 27.8 river

miles in length. The Clarksville Pool contains numerous islands and

associated side channels. Many of these areas were formed after the

construction of Lock and Dam 24 (Simons et al. 1975). The majority of

the islands and side channels are in the northern and middle portion of

the pool. The specific study area contains about six islands. River

lakes and ponds are also abundant in the Clarksville Pool, especially on

the Illinois side of the river (Figure 3.3-2).

Specific habitats studied at the Clarksville site are described in the

following sections.

Station 1--Tailwaters of Lock and Dan 24

The Tailwater Area, as defined in this study, includes the 1/2-mile of

river immediately below the lock and dam. This area at Clarksville

(River Mile 273L) is turbulent for a distance of approximately 400

yards below the dam due to the water pouring through the dam. The

shoreline in the area is entirely revetted on the Illinois river bank

and sporadically revetted on the Missouri bank. The Six Mile Creek

diversion ditch enters the river immediately below the dam and provides

some slackwater habitat. Depths are variable throughout the tailwater

area with mid-river depths typically 15 to 35 feet deep and near-shore

areas 5 to 20 feet in depth. Currents are swift throughout the area.

Station 2--Navigation Pool

The Navigation Pool at Clarksville is located predominantly on the

Illinois side of the river near River Mile 273.3. Within the slack

current portion of the navigation pool, the banks are '-Sced along the

southeast bank and bare on the remaining banks. Water depth is 2 to 6

feet with numerous stumps scattered throughout the area. Bottom

sediments are silt, mud, and detritus. Swifter currents and deeper

3-12



GRTIIl-ECO-S. 1/STDY3.7
4/05/82

water (10 to 15 feet) are located in the pool near the channel border

areas and the lock and dam.

Station 3--River Lakes and Ponds

Lower Swan Lake, located in the Mark Twain National Wildlife Refuge, was

selected for the Clarksville River Lake sampling station. This lake is

approximately 60 acres in size, highly eutrophic and apparently

undergoing rapid sedimentation. Subsequently, lower Swan Lake is

uniformly shallow (2 feet) and has a deep silt and detritus bottom.

Shoreline vegetation is abundant and is dominated by cattails

(ITpha spp.).

Station 4--Sloughs

Slough areas within the Clarksville study site are limited to shallow

sections associated with the major islands. These areas are not common

in the pool and are generally very shallow (<2 feet). The sloughs

within the area are also heavily covered with emergent rooted aquatic

vegetation dominated by American lotus (Nelumbo lutes). Other comon

plants include water primrose (Jussiaea app.) and naiad (Najas app.).

Most sloughs in the Clarksville area are covered entirely with plant

growth. In a few locations, the central areas of the slough are free of

vegetation. Bottom substrates of sand or detritus, silt, and mud are

present. Slough areas are typically small, not exceeding 10 acres

(approximately) in size. Sampling was accomplished near Gosline Island

at River Mile 280L.

Station 5--Downstream End of Island

This habitat in the Clarksville site is similar at all locations. The

specific sampling location for the study is located domstream of

Middleton Island near River Mile 274.5L (Figure 3.3-2). this, and all

other downstream island habitats, are characterized by firm sand

bottoms, which gently slope from water depths of about 6 inches near

shore to about 6 feet at 300 yards from shore. The current Is moderate

in this area due to the buffering effects of the island.

3-13
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Station 6--Dike Field

The Dike Field selected for sampling at Clarksville is located near

River Mile 280 along the Missouri bank of the river south of Gosline and

Crider Islands. Spring Creek enters the river at the dike field,

approximately bisecting the area. The dikes in the area are not visible

even during low-flov periods. Currents are variable and numerous tree

snags are present. Bottom sediments are mostly mud, silt, and

detritus.

Station 7--Main Channel

The main channel sampled in the Clarksville Pool is located near River

Mile 277 between Pharrs Island and the Missouri bank.

Station 8--Inside Bend of Main Channel Border

The main channel border habitat selected for study is located near River

Mile 277R along an inside bend next to Pharra Island (Figure 3.3-2).

The area is characterized by a reduced current (compared to the main

channel), soft substrates (mud, detritus, etc.) and a few log snags.

The southern half of the area also has a variety of shallow water

vegetation along the bank, dominated by Typha app.

Station 9--Outside Bend of Main Channel Border

The outside bend habitat sampled is located immediately cpposite the

inside bend near River Mile 277R (Figure 3.3-2) The bank along this

area is revetted and steeply sloped. Currents are generally swifter

than those of the inside bend and water depths range from 10 to 25 feet.

Rock, sand, and mud substrates are typical of the area.

Station 10-Straight Stretch of the Main Channel Border

Sampling for this station took place adjacent to Gosline and Crider

Islands near River Mlle 280. Some log snags are present In the area,

vith currents and substrates similar to those of the inside bend.3
3-1
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Station 11--Side Channel

Biological data collections were undertaken at the side channel between

Pharrs Island and an unnamed island to the north near River Mile 277

(Figure 3.3-2). The banks are lined with a variety of aquatic

vegetation and some log snags. The bottom composition is mostly sand

and the bottom configuration generally uniform. Depth ranges between 8

to 13 feet.

Station 12--Natural Littoral

Numerous natural littoral areas occur in the Clarksville study area.

The area selected for sampling is located adjacent to Gosline and Crider

Islands near River Mile 280. Numerous fallen trees and snags are

located within the area. 3ottom composition is mud and sand. Water

depth frequently varies between 2 and 7 feet.

Station 13--Revetted Littoral

Revetted areas in the Clarksville Pool study area are limited to the

Missouri bank just above Calumet Creek to Lock and Dam 24. Sampling was

undertaken above and below Calumet Creek near River Mile 277.5R

(Figure 3.3-2). The banks are steep in this area with a substrate

composed of large boulders, mud, and sand. Depths of 3 to 9 feet are

commo n throughout this area.

SAMPLING SITE 2

Sampling Site 2, the Winfield Pool (25) is located immediately downriver

from the Clarksville Pool (24). Sampling at Winfield was limited to

Mississippi River Miles 241 through 253. The Winfield Pool (formed in

1939) is 32 river miles in length, extending from Lock and Dam 24 at

River Mile 273.4 to Lock and Dam 25 at River Nile 241.4. The 12-mile

stretch selecced for sampling contained all 13 pooled river habitat

types (Figure 3.3-3).

The Winfield Pool is similar to the Clarksville Pool in that numerous

islands and side channels are present throughout the pool. Many of
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these islands and side channels are close to the river banks, forming

numerous slough and backwater areas. River lakes and ponds are abundant

at the Winfield Pool site. The Missouri side of the river contains more

river lakes than the Illinois side, although they are locally abundant

throughout the sampling area (Figure 3.3-3).

Station 1--Tailwaters of Lock and Dam 25

The tailwater habitat at Winfield is similar to that at Clarksville.

iI The water is turbulent and swift except for a small section of

slackwater along Maxey Island. The area is revetted on the Illinois

bank where near-shore biological sampling was undertaken. Water depths

of 15 to 35 feet are comon throughout the mid-river portions of the

ii tailvaters while depths of 3 to 15 feet are typical closer to the banks.
The area sampled is located near River Mile 241L.

Station 2--Navigation Pool

The Winfield navigation pool sampling area is located on the Illinois

side of the river near River Mile 241.5L. As with the Clarksville Pool,

this area has little current, water depth of 2 to 6 feet, and numerous

scattered stumps throughout the area. Swifter currents and deeper water

are located in the navigation pool near the lock and dan and the channel

border.

Station 3--River Lakes and Ponds

The river lake selected for sampling at Winfield is located in the

Batchtown State Fish and Wildlife Management Area (Figure 3.3-3). This

lake and the area around it have changed since the 1975 topographic maps

used in the study were made. The area shown on the map is now a series

of small lakes separated by land and wetland areas. The lake selected

for investigation is approximately the same size as Lower Swan Lake at

Clarksville, but is deeper and not in the same eutrophic condition. The

Winfield lake is approximately 4 feet in average depth. The lake

contains numerous fallen trees and snags. Shoreline and emergent

3-1!



GRTIII-ECO-S. l/STDY3. 11
5/06/82

vegetation is minimal throughout the lake. Bottom substrates are soft,

composed primarily of mud, silt, and detritus.

Station 4--S loughs

Two different slough areas were sampled due to water level fluctuations.

The spring collections were made at a location near Titus Hollow (River

Mile 245L). The remaining collections were made in Church Slough near

River Mile 249L (Figure 3.3-3). Church Slough was not sampled in the

spring due to high water levels. Titus Hollow was sampled only in the

spring, after which time it was inaccessible due to low water levels.

The Church Slough sampling area is characteristically shallow (2 to

3 feet) with a variety of aquatic and semi-aquatic plants present.

Bottom sediments are mud, silt, and detritus.

Station 5--Downstream End of Island

The sampling area selected is located on the Illinois side of the river

on two islands adjacent to Sterling Island and Mud Slough near River

Mile 252L (Figure 3.3-3). The area is characteristic of all downstream

end of island areas in that the substrate is sand. the general

topography is shallow (0 foot), gently sloping toward deeper water J

(10 feet), and the current speed is moderate. This area regularly I
receives dredged material, most recently in 1980 and 1981.

Station 6--Dike Field

Dike field biological sampling was undertaken between River Miles 250L

and 251L (Figure 3.3-3). The dikes in the atea are not visible even

during low flow periods. Fallen trees and snags are not comeon. Bottom

sediments are sand, mud, and silt.

Station 7--Main Channel

main channel smepling took place between River Miles 250 and 251. Water

depth ranges from 18 to 35 feet. The area Is typical of main channel i
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areas throughout the pooled Mississippi River in the study reach. This

area is dredged frequently, most recently in 1980.

Station 8--Inside Bend of Main Channel Border

The inside bend habitat selected for sampling is located along Stag

Island (Figure 3.3-3) on the Illinois side of the river near River

Mile 248.5R. The current is slower than that of the main channel, and

cover, such as log snags or fallen trees, is uncommon. Bottom depths of

5 to 15 feet are found in the area. Soft bottom substrates typical of

the reduced current are characteristic in this habitat. This area

recently received dredged material (1973).

Station 9--Outside Bend of Main Channel Border

Outside bend samples were collected opposite the inside bend sampling

area, adjacent to Maple Island near River Mile 248.5L (Figure 3.3-3).

Shoreline features in the area consist of mud and sand bars. Water

depth varies from 6 to 15 feet and currents are swifter than the inside

bend. Log snags are uncommon. This site was dredged and received

dredged material in 1973.

Station 10--Straight Stretch of Main Channel Border

The straight stretch channel border sampling station is located near the

Illinois bank at River Mile 251 (Figure 3.3-3). The area is typically 5

to 12 feet deep. Current speed varies with river stage, but is

generally much slower than main channel current. This site was dredged

most recently in 1966.

Station 11--Side Channel

The side channel selected for sampling was located between Sterling

Island and the Missouri bank near River Mile 251.3. The current varies

between swift and slow depending on the specific location within the

side channel. Fallen trees and log snags are common in the area. Water

depth near shore is approximately 3 to 5 feet.
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Station 12--Natural Littoral

Natural littoral areas are abundant at shoreline locations throughout

the Winfield study area. The area selected for sampling is located

along the Illinois bank near River Mile 252. Mud and sand banks, few

fallen trees, moderate currents, and shallow depths (2 to 8 feet)

characterize the area. This area received dredged material in 1980.

Station 13--Revetted Littoral

Revetted littoral areas are less abundant than natural littoral areas at

the Winfield study site. Collection at the revetted littoral habitat

was made along the shoreline of.Sterling Island near River Mile 252

(Figure 3.3-3). The current along the revetted area is swifter than

that of the natural littoral area. Habitat diversity is minimal, with

large boulders composing the entire habitat along the island. Depths of

3 to 12 feet are found throughout the area.

SAMPLING SITE 3

Sampling Site 3 is the northernmost open river sampling location. The

site is located near Ste. Genevieve, Missouri between Mississippi River

Miles 115 and 132 (Figure 3.3-4). This 17-mile stretch of river

includes all the open river habitats. The general area is characterized

by swift currents, narrow river width, frequent barge traffic. Islands,

side channels, and other backwater areas are uncomon in the

Ste. Genevieve study area.

The following specific habitats were studied at the Ste. Genevieve

sampling site.

Station 7--!in Channel

The main channel habitat sampling location is near River Mile 117, where

the current is swift regardless of river stage. Water depths are

typically 20 to 35 feet throughout the channel.. This area is frequently

dredged, most recently in 1981.
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Station 8--Inside Bend of Main Channel Border

[ Samples for the inside bend channel border habitat were collected near

Beaver Island at River Mile 116.5R (Figure 3.3-4). Current speed is

less than the main channel areas, and sand and gravel substrates are

common. Depths of 7 to 15 feet are also common in the area. This area

[ most recently received dredged material in 1980 and 1981.

Station 9--Outside Bend of Main Channel Border
The outside bend habitat selected for sampling is located near the
Illinois bank at River Mile 117. The area is partially revetted and two

small creeks enter the river at the sampling area. Current velocities

are swift regardless of river stage. Depths are typically 7 to 20 feet

with a portion of the area about 5 feet deep due to a limestone ledge

outcropping along the river bank. This area most recently received

dredged material in 1977.

Station 10--Straight Stretch of Main Channel Border

The straight stretch habitat location selected for sampling is located

at River Mile 119 along the Illinois side of the river. The bank is

partially revetted at the site, with some log snags and generally swift

currents typical in the area. Sand substrates are comon; average depth

is 10 to 15 feet. This site received dredged material in 1976.

Station 11--Side Chaunel

The majority of sampling took place at the Kaskaskia side channel

located near Beaver Island at River Mile 117R. Mussel sampling was

conducted at the Kaskaskia side channel and at Moro Chute, River Mile

120. The Kaskaskia side channel has variable water flow depending on

river stage. The channel becomes cut off from the river during low

river stages (St. Louis gauge 6 feet or lower). This area was the site

for the rotenone collection portion of the study. The area typically

has a mud, silt, and sand substrate with some fallen trees and log

snags. The .,,rage depth in this side channel is about 4 feet with a

few 20-foot deep holes.

3-22



GRTIII-ECO-S. 1/STDY3.15
5/06/82

Station 12-Natural Littoral

Natural littoral habitats are less abundant than modified areas (dike

fields, revetted areas) at this site. Collections were made along the

right bank of the inside bend at River Mile 117. The area has varying

water depths due to sand bar deposition and a few fallen trees and log

snags. Water depths in sampled areas are typically 3 to 6 feet. This

area most recently received dredged material in 1980 and 1981.

Station 13-Revetted Littoral

Revetted littoral habitats are common at the Ste. Genevieve sampling

site, and are typically located along the bank at outside bends. The

area selected for sampling was located near River Mile 118 on the

Illinois bank above the confluence of the Kaskaskia River

(Figure 3.3-4). The area is characterized by sand and rock substrates,

swift currents dependent on river stage, and low habitat diversity.

River depths were variable at this habitat. Depths of I to 3 feet are

typical immediately adjacent to the bank, while depths of 5 to 12 feet

are typical LO to 15 feet riverward of the bank.

Station 14--Pile Dike

.Pile dike habitat is uncommon throughout the GREAT III segment of the

Mississippi River. Many of the pile dikes which do exist are in a state

of decay or have been incorporated into stone dikes. The pile dike

habitat selected for investigation was limited to a few small dikes that

have be" partially modified by additions of large amounts of stone at

River MiX* 127..- his habitat has reduced-current, mud and sand -I

subetrate, (md, silt deposition behind the dikes), and depths ranging-]

froml to 10 feet. This area most recently received dredged material in

8ctiia lS-4c€one Dike !

Stone dike#sare cmoen-throfthout the Ste. Genevieve site and are

typically located along straight stretches or before and after bends in

the river. The dikes are set perpendicular to the current and are
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covered with large rocks and some concrete rubble. The stone dikes

selected for sampling were located near River Mile 119 along the

Missouri bank (Figure 3.3-4). Substrates vary from silt and mud near

shore to sand and boulders at the dike tip. Counter currents and eddies

are typical within the dike fields. Currents are swift at the dike

tips, which are frequently submerged, and slack near the dam base. This

area was spoiled most receTtly in 1977.

Station 16--Mouth of Tributary

Only one tributary mouth large enough to sample is located in the study

area. This tributary, the Kaskaskia River, has been channelized with

one lock and dam located near its juncture with the Mississippi River at

River Mile 117.5L. The area sampled is variable in depth with the river

stage and is composed of mud flats. Vegetation is sparse except for[ small willows (Salix app.) which become inundated during high water,

providing habitat diversity. Currents are generally slack throughout

[the area.

SAMPLING SITE 4

The river reach near Cape Girardeau, Missouri was the fourth sampling

site. Collections encompassing all ten open river sampling habitats

were made from River Miles 50 through 61 (Figure 3.3-5). Current

velocities of the general sampling site are swifter than those at the

[Ste. Genevieve site. Other characteristics include heavy barge traffic,

narrcr river width, and some habitat diversity existing as natural[ littoral near small tributarities and larger side channel areas.

I Thi following stations were studied at the Cape Girardeau site.

Station 7--Main Channel

The main channel at the study site is typically swift and narrow

throughout the area. The specific sampling site is located near River

Mile 54. Water depths of 20 to 35 feet are common. The main channel

I
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width is approximately 600 feet throughout the sampling area. This area

was dredged most recently in 1979.

Station 8-Insid, Bend of the Main Channel Border

The specific habitat area selected for the inside bend channel border

sampling is located above Picayune Chute near River Mile 55L. The

shoreline in this area contains stone dikes and natural and revetted

littoral areas. Currents are less than main channel velocities and

habitat diversity in the form of log snags is not evident. Bottom

substrates of mud and sand are typical of the area. This habitat is

generally similar to the inside bend area sampled at Ste. Genevieve.

Station 9--Outside Bend of the Main Channel Border

Outside bend channel border collections were undertaken on the Missouri

side of the river near River Mile 55. The current is swift throughout

the area and, at the time of sampling, the current at the downstream end

of the station was reversed for approximately 300 yards. Water depths

are 10 to 30 feet, with variable substrate types including bedrock,

gravel, sand, and mud. This area was dredged in 1979.

Station 10-Straight Stretch of Main Channel Border

Straight stretch channel border collections were made immediately

downstream of the outside bend sampling area near River Mile 53.51

(Figure 3.3-5). Current velocity is less than that of the outside bend.

Habitat diversity is minimal and no apparent log snags or other

structures are visible in the area. The river bank at this station is

reverted and bottom substrates are variable including rock, sand, and

mud substrates. Typical depths &to 6 to 18 feet. This site was dredged

in 1970 and 1980.

Stetion 11-Side Channel

Side channel collections vetoe made at the downstream portions of

Pica*une Chute, which opens at the rivet near River Mile 53.3L.

Collections were made in theside channel upstred of &,dike croesing
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the sair* chute and away from the main river influence. Vater depths

vary from 5 to 15 feet in most portions of the chute, except in the

turbulent water area below the closing dike. Here, depths range from 15

to 50 feet. During sampling, large numbers of fish were found in the

ares ismoitely below the chute dike. Bottom substrates are typically
mud, silt, and detritus. Current velocity is alight except near the

dike. Habitat dIversity is present in the form of fallen trees, log

snags, dike tailwaters, and zones of variable current.

* - Station la--Natural Littoral

The abundance of natural Littoral areas at the Cape Girardeau study site i
is similar to that of Ste. Genevieve in that natural littoral areas are

less common than disturbed areas (revetted areas, dike areas). The
atural littoral area collections ware made upstream of Picayune Chiute
nearAiver Mile 56R (Figure 3.3-5). The area contains numerous fallenJ

trees and log #nag#. Mud, -Alt, detritus, and sand substrates are

;ommon, and typical water depths a-,..3 to 6 feet. This site most

recently received dredged material in 1970.

Station 13--Revetted Littoral I
Revetted littoral areas are common throughout the study site. Currents

are generally #vifter at the revet ted areas than at the natural areas.

Collection$ woe undertaken along the-Nissouri bank below Scism and

Flora Creeks,(iguaro 33- ). -Rocks sand,and mud substrates are

present. Habitat diversity In the form of fallen trees (.II!~ op.)
occtqps duuinghg me eid Water depths are typically I to

3 .feet lmed *4ely a~jacmn*t tp the b.*k, gbtile depth# of 5 to 12.feet
jA,3typ~cal_10 t9_13 fjO r4verwaxd,,qf ghe bn*.

ktion 14-file Dike
Pile dikes are uncionm at the Caps Girardeau stou sto. Collections I*
wae m4eppx R 'vt34Il A* sthe NMs$ou4:sie of .$be river
(Figure ;# 3-5)!p .O asp ,4g WS this si O Wme60 Osu t 41. full pile
d*4q, 4qr~4cq*44s a s~. o p~le dike Otheebed bees
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partially modified into a stone dike. Substrates at the sites are mud

and sand; depths are typically 2 to 5 feet. Current is slack, except

near the distal end of the dikes.!
Station 15--Stone Dike

Stone dikes are common throughout the study area. Samples were

collected near River Mile 57R above Scim and Flora Creeks on the

[Missouri bank. The stone dike areas are similar to those at the

Ste. Genevieve site. The dikes are set perpendicular to the current,

with typically swift currents near the distal end and slack currents at

the base. Water depths and substrates vary with the currents. Deeper

water, 8 to 20 feet, with sand substrate is typical at the distal end of

the dikes. Shallow water, I to 5 feet, with mud silt substrates is

found at the base of the dikes.

Station 16-Mouth of Tributary

The mouth of the Scism and Flora Creeks (River Mile 56R) was selected as

the sampling area for this habitat type at Cape Girardeau

(Figure 3.3-5). Both creeks are shallow (2 to 6 feet) and narrow (40

feet average width). Flora Creek is more turbid with less habitat

diversity than Scism Creek, which has numerous log snags and fallen

trees. Bottom composition is mud, and water current velocity is slack.

The creeks join just prior to their confluence with the Mississippi.

U
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4.0 METHODS

the Astht~s ut ilised in this study are those specified i n the project

Scope of-lWork or in project initiation meetings with the COE and IWOG.

!Mi e hiia and members of the FWGO provided valuable technical advice

and review thfroughout the st udy, as did CON personnel.
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4.1 HABITAT MAPPING

1E prepared habitat maps for the entire GREAT III reach. The base maps

provided by the COE were 1:24,000 scale topographic maps which were

drawn and compiled into 21 sections or plates (13 open river, 8 pooled I
river) by the U.S. Geological Survey (1979). The habitat maps were

produced on transparent mylar for overlaying on the USGS base maps.

The habitats mapped were those defined in Section 2.0. Habitats were

designated on the overlays by various geometric patterns. Borders of

streams, lakes, and ponds were drawn in ink as were all dikes (wing

dams). The boundaries of the study area were the obvious edges of the

floodplains (i.e. bluffs and levees).

Each of the map overlays produced shows the identified aquatic habitats

and dikes. The number of river miles covered and a key to the patterns

which designate the habitat types are also included on each overlay. ii.
Several sources were used to delineate and verify the aquatic habitats

mapped. The USGS base maps were the primary data source utilized for 1

the open river. For the pooled river, both the USGS base maps and the

maps of Yarbrough and Hensley (1980) served as important data sources.

The most recent navigation charts (U.S. Army 1978, 1979) were also used, I
particularly for locating the route of the main channel and the dikes.

Two sets of aerial photographs were utilized to verify habitats identi-

fied from the base maps and navigation charts. One set of photos was J
dated 1975 and had a scale of 1:6,000 (Hark Hurd Aerial Surveys, Inc.

1975). The second set of photos were taken for the CO in July of 1960 ]
when the river stage was approuimately 5 to 6 feet at the St. Louis

gage. Those 1:12,000 scale photos were used only on the open river.

The photos were viewed with a Dausch and Lomb zoom transfer scope to
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compare locations of dikes, islands, and side channels. Using the

scope, the overlay images were transferred onto the aerial photographs

at the sane scale so that accurate comparisons were possible. Compari-

sons of habitat areas were hindered by differences in water levels

between the photos and the overlays.

[After the habitats were identified from the photographs and maps, they

were delineated on transparent sheets to overlay the USGS base maps.

IAcreages of each habitat were then measured from the habitat overlay

maps.

Areas of each habitat type on the open river were measured using a polar

planimeter. To ensure accuracy, three planimeter readings were takenIi for each unit of habitat, and these were averaged to provide the final

figure. Due to unanticipated delays in mapping the aquatic habitats of

the pooled river, a more rapid method of measuring habitat acreages was

required. The dot grid method was selected for use on the pooled river

[o because it is an accurate but faster alternative to the planimeter

method (Avery 1968, Nosby 1971). Each dot on the grid used in this

[i study represented 2.55 acres on the 1:24,000 scale habitat maps.

Habitat acreages were compiled according to the river reaches presented

on the 21 GREAT III base maps. In addition, total habitat acreages were

reported for the open and pooled river segments of the GREAT III study

area. Because acreage is dependent in part upon water level, acreage

calculations from USE maps will not be exactly comparable to acreages

measured at other water levels or water years.

Because some of the base maps compiled by the USGS used information more

than 10 years old, the FWG hoped to identify changes that had occurred

in the river habitats since the earliest maps were drawn. However, a

detailed analysis of the habitat changes would require production of

sets of maps or photographs from the two time periods at comparable

water levels. Unfortunately, neither of these sources was available

and, therefore, only gross habitat changes ware identified.
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4.2 FIELD SAMPLING

The methodologies and equipment utilized in the field sampling portion

of the GREAT III Ecological Characterization were generally those speci-

fied by the Fish and Wildlife Work Group (FWWG) in the contract wrk

scope. Exact methodologies and equipment specifications were finalized

in a project initiation meeting with the COE and FWWG. The methods and

equipment selected were those that the FWWG feels are most effective in

sampling the various aquatic habitats found in the GREAT III reach.

Methods were similar to those used in GREAT 11 studies and in previous

studies in the GREAT III reach. This allows all data bases to b;ar

compared. Also, data from other studies can be used to support data

collected in this study.

The various sampling methods used in each habitat type are indicated in

Table 4.2-1. Table 4.2-2 designates the number of samples to be

collected as per the Scope of Work. Subsequent text describes the level

of sampling effort for each sampling method. Section 8.0 of the text

discusses gear bias and sampling problems associated with the various

sampling methods utilized. Table 4.2-3 provides dates of each sampling

period and site.

The emphasis in the field samplinS program for this study was on the

various fish comsnities and determining the habitat associations and

utilization of habitat by species and groups. Seven methods were used

to sample the fisheries, depending upon habitat type:

C Ilectrofishing,

Hoop net,

Gill net,

Trel net,

Trame (trap) net,

Iththyoplankton net, 1
Seine,
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Otter trawl, and

Chemofishing.

Electrofishing
A boat-mounted boom, type electrofishing unit was used throughout the -

study. Pulsed D.C. outputs ranging from 180 to 220 volts and 7 to 12

amps were used. In each habitat, two 30-minute runs were made during -

each sampling period. Two persons performed the electrofishing, one as .
bo f netter and the other operating the boat and monitoring equipment

performance. Most stunned fish were netted and placed in holding tanks 1
for later processing. Some stunned fish were missed, and extensive
numbers of gizzard shad necessitated subsampling of representative size.!

ranges.

To the extent possible, electrofishing efforts focused on shallow waters

and areas of cover (snags, brush). If currents were present,

electrofishing was generally accomplished by moving with the current to

provide more control over boat movements. -i

Otter Trawl

Trawling was only conducted in the main channel and tailwater. The .
trawl is the only method that can be used in deep, fast-moving waters.

The trawl used was a 20-foot, 1-inch bar mash, semi-balloon otter trawl, I
with a 1/4-inch cod end liner.

In the main channel, three 10-minute trawls were made at mid-depth and

three on the bottom. In the tailwaters, only three mid-water trawls

were made. All trawls were performed against the current at sufficient

speed to maintain progress through the water but to prevent capsizing.

In instances where curtents were too strong, or river conditions .|
hazardous, trawling was not performed or was postponed due to personnel

safety considerations. Initially, trawling both upstrea and downstreamJ

if
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was conducted, without significant differences in results. The upstream

tow was decided upon for safety reasons.

I Seine

Seining was conducted only in natural littoral sones during all sampling

Iperiods when flow conditions allowed access to shallow littoral areas
suitable for seining. Two hours of seining were conducted during each

[sampling period at each site. Two types of seines were used for

approximately I hour each, a 50- by 6-foot, 1/4-inch mesh seine and a

[25- by 4-foot, 1/8-inch mesh seine. Seining was conducted in waters

generally less than 5 feet in depth.

Ii Hoop net

Hoop net collections ware made during each sampling period in those

habitats indicated in Table 4.2-1. Hoop nets used were 2 1/2 feet in

diameter with 7 hoops and 1-inch square mesh. In each habitat sampled,

4 hoop nets were placed for a 72-hour collection period. Nets were

checked and emptied daily. Water level fluctuations sometimes

necessitated minor relocations of nets on a daily basis. Nets were set

with the mouth opening downstream. Nets were not baited.

Gill Net

During each sampling period, 24-hour bottom and/or surface gill net sets

were used in the habitats indicated in Table 4.2-1. Nets were 300 feet

in length and 6-foot deep. Five panels, 60 feet in length, were of the

FT1 following square mesh and sequence: 3/4-inch, 1-inch, 1 1/4-inch,

1 1/2-inch and 2-inch.

Surface sets were floated on the surface, and bottom sets were anchored

just off the bottom. All sets were placed perpendicular to the

shoreline, with maller mashes near shore. With gill net collections,o note was made regarding mesh size in which fish were collected.

1 4-9
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During the last quarter of sampling, gill nets replaced the trammel net

collections due to the limited success of trammel net methods.

Depending upon depth, either a bottom or surface set was made for a

24-hour period in those habitats previously sampled with the trammel

net.

Trammel Net

Trammel nets were used during the first three sampling periods in those

habitats indicated in Table 4.2-1. Nets were initially 300 feet in

length and 6 feet in depth. After the first sampling period, length was

reduced to 150 feet for easier deployment. Mesh was 2-inch square

throughout. Nets were not set, but were surface-floated perpendicular

to the current. During each sampling period, two 10-minute floats were

made in each habitat sampled. Because of low yield with this method,

trmmel nets were replaced by stationary gill net sets during the fourth

sampling period.

A majority of fish collected by the above methods were handled in the

field. All individuals were identified and measured (total length);

smaller individuals were preserved for laboratory processing. Notes of

maturity, parasitism or other unusual features were also made as

appropriate.

Frame (Trap) Net

Frame nets were utilized in each habitat as indicated in Table 4.2-1, in

all sampling periods. The nets were of the following dimensions:

Two 3x6 foot leading frames,

Four 2-foot diameter hoops,

One 50x3.5 foot lead,

Two 15x3.5 foot wings, and

3/4-inch bar mesh.

Nets were set in water sufficiently shallow to allow some portion of the

net to be out of the water (minimizing mortality of turtles caught) and
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to allow lead to extend to shore. Nets were set with lead perpendicular

I to net and shore, with the wings set at approximately 45" angles to the

net body. Three nets were set concurrently for 24 hours in each habitat

fsampled, during each sampling period. Nets were emptied early each

morning to minimise mortality of fish and turtles caught.

Ichthyoplankton

[ lchtbyoplankton collections were made during each sampling period in

those habitats indicated in Table 4.2-1. Collections were made with a

tandem conical net sampler. The net* were of 500-micron mesh nitex

netting, having a 0.5 m diameter mouth. Nets were metered with a

general oceanics mechanical flow meter. Two nets were mounted in a

tandem frame for simultaneous towiag and replication. During each

sampling period, a single 10-minute tow of the tandem nets was made in

each of the habitats sampled. Tows were made in daylight hours, at or

near the water surface. After sampling, nets were washed, the contents

concentrated by washing, and the organic contents preserved in

10 percent neutral buffered formalin.

Chemofishing

The chemofishing survey was undertaken of September 24, 25, and 26,

1981. During this period and for several days prior to and after the

survey, the Kaskaskia side channel was cut off from the Mississippi

River. Based on data received from the St. Louis COE it was determined

that the Kaskaskia side channel is cut off when the St. Louis stage

reaches approximately 8 feet. Sampling was undertaken at a St. Louis

stage of 5 feet..Based upon data received from the St. Louis COE, the

S Kaskaskia side channel at this stap contained approximately 11.5

surface acres, 45-acre-feet, and 1.5 miles of shoreline. Shoreline

msasurem*nts and depth profiles undertaken prior to chemofishing

i confirmed these dimentsions.

Data received from the St. Louis COE and confirmed in the field

indicated that 57 percent of the water was 0 to 4 feet in depth,

I 41
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35 percent 4 to 10 feet in depth, and 8 percent greater than 10 feet

deep.

Cheofishing was undertaken using a 5 percent emulsified rotenone

solution as described in Bennett (1971). The rotenone was

surface-applied along the side channel circumference, as well as by

making concentric circles around the side channel from the shoreline to

the center. Rotenone was also released into the deeper water zones.

This was accomplished by pouring rotenone through a weighted hose into

the deeper waters, at varying depths, while making a zigzag pattern in

the deep water areas.

Sixty gallons of 5 percent rotenone solution were released into the side

channel producing an approximate concentration of 4.0 ppm. This

concentration is higher than I to 3 ppm suggested for complete kills

(Bennett 1971). To verify the effectiveness of chemofishing, 2 hoop

nets (each with 3 carp and 3 channel catfish) were set in the deeper

water areas of the side channel. At the end of the first day, the nets

were checked. One net was found; all fish in the net were dead. The

remaining net was not found.

The rotenone was applied between 10 a.m. and 12 p.m. on September 24,

1981. Immediately after application, the crews began dip netting the

dying fish as they came to the surface. The fish were taken from the

water, and brought to a central location on the bank for processing.

Processing consisted of identification, enumeration, weighing,

masuring, and disposing (burying) of all fish collected. By the end of

the first day, few newly killed fish appeared to be surfacing. The j
second and third days were spend processing the remaining fish. .i

Subsampling procedures, including bulk weighing and visual counts of the

remaining fish, were employed to aid in the complete inventory of all *1
fish within the side channel.

4-12
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Based upon the large number of fish collected and the death of the fish

in the hoop net, it is believed that moat, if not all, of the fish in

the side channel were killed and inventoried. However, it is not known

[ how many fish died and sank to the bottom before they could be

recovered.

Benthic macroinvertebrate collections were made with a petite ponar

dredge in the habitats indicated in Table 4.2-1. During each sampling

. period three dredge grabs were taken in each habitat. The three grabs

mere washed in the field with a No. 30 mesh sieve bucket, composited

into a single sample and preserved in 10 percent buffered neutral

formalin. No sampling of hard substrates (e.g. revetments, dikes)

occurred.

Mussels were collected using a 10-foot crowfoot brail, constructed

[ according to specifications provided by the FWVG. During each sampling

period, two 10-minute tows were made in each habitat sampled. Tow speed

was held to a level necessary to maintain progress while keeping the

brail hooks on the bottom. All tows were made downstream.

[Fingernail clam data wore collected at 4 locations in the pooled river
during late March and early April, 1982. Collection sites were

determined by the rW and 381 based upon fall and winter 1981/82 aerial

surveys of diving duck concentrations (Illinois Natural History Survey)

1and the historic locations of diving duck concentrations. At each

selected site, triplicate composited petite ponar grabs were made at six

discrete locations. Bottom strata were visually estimated at each

sampling location. River flow (estimated), temperature, dissolved

oxygen, pH, and ammonia concentration data were measured at one location

at each site. Laboratory processing entailed the handpicking of all

mollusc and mollusc shells from the samples. Ail sphaerids in the

collections were Identified to the lowest practical taon (genus).

4-13
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QUITATIVE METODS

Qualitative observations weto-made throughout the study to determine

utilixation of the study reach by mmmals, birds, reptiles, and

amphibians. During all sampling efforts, a record was kept of birds,

mammals, and herpetofauna observed. In addition, mud flats and river

banks were routinely searched for tracks and other signs. The emphasis

in this part of the study was to determine the dominant faunal

communities and species present in various aquatic and semi-aquatic

habitats.

In addition to faunal observations, notes were kept on occurrence of

aquatic macrophytes and other unique or natural features throughout the

study period.,

411
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14.3 LAUCIATOIY

Upon return from the field, all amples veelogged-in, numbered, and
prom.).f *$Qvoe4 W p uo poca~g Ooirte cf boeqtboa end ickbhyo-

plaaklows upe 4oe 14 *komae~ ibWwgifieg. Fish samples

we identified O.d msured. in so"e Case$, the Volume of sampletsth

Uprocessed Volum eodd

I Identification as performed by standard compound and dissecting
vkicroscopy. The following taxonomic keys were consulted in akingI identifications;

briukhurat, 1975 Rose, 1944
Surks., 1953 Smith, 1979

Udmonsoo, 1959 Wiggins, 1977IFish, 1932 Merritt and Cumins, 1978
2ilsesoff, 1975 Holsinger, 1972
1168e, A .. 1976 Schuster and Etnier, 1978

Lippeom and Moran, 1974 Mackie et al., 1960
Mansueti ad Eardy, 1967 9dwads et 11., 1976IMason, 1973 Seek, 1975
May sd Gasaway, 1967 Johenasen, 1937

Femsak, 1978 Carry, 1961
Pfleiger, 1975 Seethers 1977

Identificatioens, using current nomenlature, of aquatic organifts were

md* to the following taxoansic Iwels:
MAlt fish -species
Larval -fish - species. as practical

wo"m. - c lass

viptera, family of Soa
3p~msrgtoe, lecoptors. tLi tera - species. as practtel

~ -.

5..



.TIII-C0-.2/ET4.13
5/05/82

Odonat a - family

Mussels - species

Snails, Crustaceans, Other Denthic Organims - order.

181 has maintained a voucher collection of all benthos (including

mussel) taxa collected and specimens of all mailer fish species

collected.

-1

.1

.1
.1
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4.4 DATA CALCULATIONS AND ANALYSIS

No significant statistical analyses were conducted with the data

collected in this study, due to the numerous variables of sampling

methods, river conditions and time spread during individual sampling

periods. However, a number of calculations were made to allow

characterization of habitats and biota and to compare habitats, seasons,

and sampling methods and areas.

For the benthic invertebrate data, estimates of percent occurrence and

density (No./i 2) were calculated as were diversity and evenness

indices. For fisheries data, percent occurrence and CPR (catch per unit

effort) were calculated as were diversity and evenness indices.

Length-frequency analyses were conducted on the major species for each

habitat type.

The Shannon-Weaver index (Odum, 1971) was used to calculate species

diversity:

- (Z~-±) Log 2 (Z )
N N

where: n - # individuals in ith taxa

N - # individuals in sample.

Where all organism were not identified to the same taxonomic level, as
with many of the benthos samples, diversity was calculated assuming one
species per genus or fmily in which no species was assigned by

identification. Thus the calculated diversity values were probably

slightly conservative.

The evenness index (Odum, 1971) was calculated using the following

forml a:

4-17
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e
'Log (No. Species or Taxa).

Taken together, the diversity and evenness provide useful comparative

tools for evaluating biotic communities, assuming similar sampling

methods and effort are used. Higher diversity and evenness values

generally suggest more stable, healthy biotic communities experiencing

few environmental or ecological stresses. The reverse is indicated by

low diversity and evenness values.

For the benthos, two types of diversity and evenness values were

calculated. Because of the heavy domination of Oligochaeta in the

samples collected, values were calculated including and not including

the Oligochaeta, in an attempt to characterize the non-oligochaete

benthos and emphasize the importance of non-oligochaetes in the

benthos.

Utilizing diversity and evenness indices to describe or compare biotic

communities must be done or interpreted carefully. Information on the
pollution or ecological sensitivity, life history requirements,

taxonomic composition, and productivity must also be considered in I
combination with index values.

4-18
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4.5 SAMPLING PERIODS AND ASSOCIATED RIVER CONDITIONS

River conditions in the GREAT III reach during 1981 were atypical and

highly variable. Figures 4.5-1 through 4.5-6 compare river stages and

flows during 1981 and the study period, with statistical averages from

historical data.

L The first quarter of 1981 was characterized by near-record low water

levels throughout the Upper Mississippi River, as was true during most

U1 of 1980. The second, and a majority of the third, quarter of 1981 saw a

return to high water levels with flood stage or near-flood stage

.I conditions occurring on several occasions. Water levels remained

atypically high throughout the sammer and did not return to lower, more

U typical levels until late September. Fall and early winter river

conditions were generally typical, with river levels stabilizing at

Urelatively low levels. Reduced precipitation decreased the inputs of
surface runoff into the Mississippi basin.

As a result of these unusual river conditions, the spring, sumner, and

first half of the fall sampling period were affected by abnormally high

at4 unstable river conditions. River conditions during the last half of

the fall sampling period and the winter sampling period were more

Li typical. Section8.0 discusses the effects of the river conditions on

the field data collection efforts.

Also, as a result of the high water conditions during the year, a

majority of side channels remained flowing throughout the study. The

nitabte exception was the Kaskaskia side channel, which was cut off in

early fail. The other side channels sapled flowed throughout the study

4period.9
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5.0 HABITAT CHARACTERIZATION
5.1 HABITAT MAPS AND ACREAG S

Maps of aquatic habitats of both open and pooled river segments of the

GREAT III reach are presented in Figure. 5-1 to 5-53. Each of these

figures represents a 4-10 mile segment of one of the 21 GREAT III base

maps.

Both habitat maps and geophysical base maps are provided in Figures 5-1

[to 5-53. A key to the habitat symbols is provided in a frontispiece to

the maps. All maps shown in this report are 1:48,000 scale; full size

1i (1:24,000 scale) original mylar habitat maps were provided to the

St. Louis COE.

Tables 5.1-1 and 5.1-2 provide the acreages of each habitat type and the

total aquatic habitat acreage in the GREAT III reach. Acreages of each

[2 habitat type are compiled according to the reaches shown on the

GREAT III base maps.[2

U

I

Li
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The main channel habitat areage varies between Z.3 and ~1peet of the
aquatic habtest 40#40 it *MoW AV1SiAehNs~f tme opw river tbut*
were mapped. Thme area of this habitat MISS influescd by the wridth of
the.:rivet qd the -pvkste~iosf dh. ~ee- ~ ~ i *E 7tm
main channel was sapped at a conotant width of,, AM 4.

The main channel border ranged from 3'ee if #*poO ef46e -Swilable I
habitat acreage in each river reach vith~a-imhai.E4r,2,J#csAe. Side

channel acreage averaged 9 percent of the dteItUAb)adttst .*ad ranged
from 0 to 21 percent. Habitat at the motths of tribuataries socowotod
f-or 1.. than 1Ieea f the -available -,bab itftiahrm Ih

, ,

In the pooled river reach, the main channel border was also the -most

43 percent of the available. habitat area. 4W time IIJ11
pooled river ranged from 6 to 32 percent and *far a#W, pVet**nt: of the
sapped habitat. , '-i

Main channel habitat averaged 18 percent of the ared~Ae4.- Bloughe

ad river lakes each averaged 7 perce*Ct of Use a4a0labte6ubitat a0d I
they ranged from 3 to 12 percent and 2 to10ee5etpeil.

A major difference between pooled amd open rivor was is the screw~ of

only 16 percent of the river aoretibet4 allhe*tw 43

represented almost 40 perest ot the habitat. $040 1, -as cm be

other baiieendtSt 6pd~~f~e9 ~ *~e~fU e

dtffeweeeea0"O veife S OS d s41 #f
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6.0 BENTHIC INVERTEBRATE AND FISHERIES RESULTS AND DISCUSSION

The goal of this section is to concisely characterise the biotic

comuoities of the aquatic habitats within the-GREAT III study area and,

more importantly, to identify those communities and ecological features

significant to. and associated with,.each habitat type. Sections'6.1

and 6.2 provide brief synopses of dominant taxa, abundance, density, and

other population parameters. The remaining sections describe biotic

communities, population parmaeters, and key ecological features of each

habitat and identify those habitats of significance from a biotic and/or

ecological sensitivity standpoint.

I
I
I
I
I
I

I
I
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6. 1 SYNOPSIS OF BEUTHIC INVERThBtAr RESULTS I
Table 6.1-1 list. the taxa collected during the study. Tables 6.1-21

through 6.1-5 present peraoetas, f-density (no.Iu2), diversity

(Shannon-weaver), evenness, number of taxi, &nd amwber of itudividigls
for each sampling area andleach habitat.: 'Table 6.1-64suuMarises benthie

diversity and evenness-date by habitat., Table 6.1.-7--sumri-,esobithicI

density data by habitat. Appendix Blcontains a series-'of tablooz

indicating seasonal occurrence of taxa and popuLtion #at 66ft l ot

each taxon by season, sampling area,-:and habitat.

All samples were collected with a petite-Poser dredge,, 4hich ii-I

effective only in soft substrates. No qualitative collections from hard

substrates vere made. Hard substrates typically can support more

diverse benthic communities and tax& not found in soft substrates.

Sampling hard substrates (e.g., rock riprap, logs, snags) during theH

course of the study probably would have increased overall diversity and

taxonomic representation.H

Benthic invertebrate data collected during the study consistently

indicated numerical dominance of the benthos by Oligochaeta (worm) in
all habitats and seasons. Overall, oligochaetes made up 75 to

80 pe rcent of the total number of benthic organisms collected and j
50 percent or more of nearly all individual samples.

Diptera (flies), notably of the families Qiironosidae and I
Ceratapogonidae, were generally second in abundance and distribution.

More than 35 species of chironomids were collected, indicating a diverse
chironomid fauna. Sphemeroptera (mayflies), especially the genera

Hexggenia and Tentagenia, were also common and quite widely

distributed.

71 7 --?



In addition, those habitats of reduced current and water depth which

-~ia.4 (o were in roximity to) hard or stablesbtae ile
greater density3 and d4iesty of be'hcfua igation pool* river

v,'r, , ' ' , I 1 . i 0 ~ougt s de-hafilds and littor'Al su a pre J*yI lakes$ slugi sd canes dik Same
benthic habitats.

Seasonal changes in the taxonomic composition and relative abundw.e of

the benthos were not generally significant, due to the domination of the

illbenthos by Oligochaeta during all sampling periods. Although total
benthos density declined in fall and winter, the percent composition by

Oligochaeta did not vary as greatly.

[jA majority of those taxa more closely associated with flowing voters,
the lphomeroptera, Trichoptera and Odonata, were more coon during the

fall and winter sampling periods due in part to 1) life cycle features,'

2) overall reduction in high water levels, and 3) strong currents during
- spring and s..msr. Diptera taxa, although found coamonly in all

1. season#, were reduced in occurrence and abundance during the winter,

IL sampling period, probably due to emergence.

Seth the total number of tow& collected in each sampling area and theI] average auWr of tax& per habitat varied on a seasonal basis, although

so distinct trends are evident. In general, the average aweber of taza

collected ws greater in the summer and/or fall sapling period. The

total nmber of tax& collected per sampling area was also generally
greater in the summer and/or fall. These trends were not strog, ad

differences my not be statistically significant.*

[I Although changes in tanomic composition were not smwicalty
significant, in moat habitats or *Wing areaso change inos~u~t0 and relative abundance were eufficitat to cause champes ia dlvar*UY4

Natural population cycles and changin OWIvroMOtal cONAtt~e 100FrIS

slight changes in composition but dramtilcchangs in -densttr

the year.
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I 0.M? U42-T3. 2/M6T1.

[ITable 6.1-1. Tax& of Diuthic Invertebrates, GMZT I I Sack

Oligocaeta **-- ~(qai atue
Hirudinea (Leeches).
Isopoda (Aquatic sow bugk) '

Rydracarina (water ie)
Insect&a
Collembols (Spriaptails),
Epbeuroptero Nyla)
?otmianthidaeLi otaimnthua $pp.

Hex~eniaapp.

.Ephoron app.fl Caenide
Caenis app.

Bat!I to pp.[I Heptagon iidae
Stenonema app.*

Odonata (Dragoaflie., 6I4ft~

Gouiphida.
Dra ov~t app-U ~Arai& spp..(u.

Rewiptera
Coirizidat11Trichoptera Al~t~~1-
Pbailopotasidae ,*

?ota~if lava

o aut~o a p.
c.1.e"ie (.taa

Wdrobil idaes

31~~~twos *ppj~i
itIq-fw

I * *1<~w* 4

64I



Nitr (J i1 )

(.Ialris i9 ~ 2o )[

Cha~brss #pp.

Tanypoois le[
Poeatents pp.
C. rrrrqu

C. aiirta

C.p

CPP . tet&

C. r sau

B.ars ap.

C. cisia 41
ryvt;O~qwqw-. OP. V

gadbioas pp.
loachooiats $lpp.~

Parec $p. o 0

saw -'- T

3 St



U~tR-6-t32/Ygj81 .

- -iee. Pa* 3 o 3

Tan Orsin
* *Wf jaw"

tir

r.V.
1

CyFlorrPtr
*atropoda.(wfh) .0 (Cl~a

r(Mmaiu*.la)

Trenc truncate
Spbaerlido Wi, (teraail cfm

-*~R 5?''8

;1144
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6.2 SYNOPSIS OF FISHERIES DATA L
Quarterly field sampling efforts during the study yielded 22,574 fish'*'L
Sixty-nine identifiable tax& were represented (Table 6.24-1).

Table 6.2.2 presents the' fish categories UtIliwe'd tn subbequent U
discussions and indicates the species in each category. Table 6.2-3

lists by sampling area the number and relative abundance,(percent) of H
all fish taxa collected. In terms of relative abundance in-the total

catch, gizzard shad (Dorosoma cepdianum was the dominant species

(36.8 percent). Carp (Cyprinus carpio) was second in relative abundance
(12.9 percent). Other abundant taxa included emerald shiner (Notrgpia

atherinoides) at 10.4,percent, freshwater drum (Aplodinotus grunnioes

at 6.2 percent, and river shiner (Notropis blennius) at 4.1 percent.

Electroshocking collections produced 54 percent of the fish cotlecte4lit

the study, while traimmel ,netting and trawling each .produced leas than-[

1 percent of the fish collected. Electrofishia$' Ieffectively captuted
many species of fish duringtesuy Seining was principlly'g thestudy
effective for cyprinids and young-of-the-year gizzard sad, frehwatev
drum, and channel catfish. Frame netting collected largo numbers of

gixzard shad, freshvatee drumk lei,,-r"jt, cad rapoiatt

white bass, and white crappie. Gill nett-ing collected nimmeuous sitaa0d
shad, carp, shortnose gar, black bullhead, goldey., and #haiitl.ose
sturgeon. Fishes collected in large numbers by hoop net$ ineluded
freshwater drum, flathead catfish, gixzard shad, and bleft crappie.

Trael net sampling, although collecting only 76 fish ddaig the ftttre

study, resulted in smalimouth buffa~o and river carpsuckor camptieiaa

-lrg prcntgeofth ftihs~ollctod by'this mstbed. baTing .1. 0
prdcdfew fihsduring Touag-ef-th4peat .hne

-atfish, as wel asispeqked ihub Mdi thvnofte skteeaimh~l
dominteid the trawl, tolleciom ( e4.) I e epvii *we__

abugrdant in the flinkield and~rj C~fc"

.4'.



Tablas 6.2-5 oq .41ttsam~o &.*b4o .1.44

H Gixssrd shad, tXP, s0d OW41#4 .am$as4 W"r 40tTsc4 ag',4191 AOtaun~
site* -m all habitats. *QUi. Dch 5 i dms4*;f the
21 most 4bbwdamt txa Vse -c.34.tW A, .4 *U sp~ig.eLI rable 6.2-11 liatshabitat a'4oc'aei.P, of A ei.
III Reach. Table 6.2-12 presents major fish species associated withH each habitat at the -GREAT III leach.. 4

Comparing the total fish ool;*ctioa from tlhqzpoolod river 'Vi~h that 'Of
the open river. aPProl~icmately 40 perccet s)ore species a04,-30 P" "
more individuals were collected in the pooled river.

As was found for the benthic invertebrate cosmunity, the more produactive
and diverse fishery existed, in tt~oss habitats. of roduaced:;#rvat sd
depth with-some cover in the. fare of snags, l ogs, o~raqatc

Li mascroplhytes. Therefore, key.,f**hery hAbt&ats er fond -to be~
navigationpools, river lakeso slo~ahs sL4e gha Is, Andi. !A4s.

Fish collection$ were cotkdocted- April blrouh qWely sc*qr M
[ISampling was, underway at one -or more M4*8s ilmpat poutiaaaougjq

tbroug~out the study period. .1aLssampling reg1i re*ltWd iA* aMple
collected atwidolyapaced-intrv Is-,t 8^4 ~t t t~A ha0I4 iMt

seasonal comparisons between sampling mites or vitt n Okg~tq5 are
therefore not well defined.

Klectrfois4hinat t wlota splifg ,Otqk d A0ia 4 0""W eqWOM[1 ,Period (aecs sq mgprid 009msa ",geow t- lasAshrae

periods$~~~ C-44";C-1, QC3, 9 hal

*lectrofishiaS collectipse tqA .~e~
shad, carp, largemouth bass, a&d wite bass. pc with, Autf (AhiW-



vere Cba=Ol Catfish (which woet 66lleeted in Io"~* ai"bOrs) 14w
flathead cat flah (whieh verd colected in highd*' niwaic)Ii *MOtte~
aeasoital *lectbofishitg eatih 61 fetendes, iucelubed" reduced OboftbO gar

collectionsr in the winter,' -increased gold*"e taches in the wilatiLn

roduced bluegill etchdi ini the sier and autdimn. Spectes c~m*ay
collected by eldttrofiehiu* that showed little seasonal ctcth variiton

jaclmdod fresheater -drumi big~d~i itf bufalo, aid Sm'~llmuth butffld.

Pras net sampling produced fever 'species than electrofishing-L

collections did. Abundant species in frame net collections whose catch

varied 'seasonally Oreshbrtnbae gar, gissard shad, bluegill and'back L
crapie. Catches of shartifose gar were reduced during the fall. Irame

net collections of bluegill wiere reduced during the aou.n, whbile black

crappie collections vere particularly high during the sum.er.

[1
Gill net and frame net collectionts were generally limited to four

habitats atthe pooled s4io.' Additional gill net collections vet,~ made

during th e final sampling period in place of ttrm"l vet aamiliiag at all i
sampling sites. " The incredsed nube' of total! fishes collected during

this period was primarily due to a large increase in the numnber of [
gisdard shad collected bygill netting. Oth~r Abundant taxta L& thegIill

net collection*, indtudiig Shottese tari eai, and buffalo. *ftfSbited [
esmilar seasonal catch rates. ;'The -black ftllhad catch rate 1tell during

'the f inail sampling period, priaarily' A" to:, atdiacad cthat the,
Winfield river Like.

Hoop net sampling raesulted in similar catch rates during all amlimg [
easobfs. Th. largest *paci** 'ctd tate diftrmae *astb *t1

flath*ad e~ttfish, which **#e 'cpfd &lfe OwWd"O Wi'eI
samptiftg period. 41we r6ifti]4 s4wie. hure 661146tcif"4h~ i* iw

wob e dr in similart umoaV4s, utIlle1n seia*[

Catthes, 1re 164 during th~e -tftrd *44#aa Idt~il ta hich tom S0*fAOWO
used. Collections were highest Auring the spring, prisartly 0u to a I

6-20
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IR4 More* i111

-~~~ Collectioso #Os .eise samo~es we. v&#L~bqibaad+oa' eGwm otH a thebalo sagabtyf hf , axedelib~a~a ~t the
study areas. Collections mae during the final sampling se-ase vere

.,more agree torsample effio iently&' -1e fincalmlg, ewo Tal
jec ludd te 'Pori" -actor epuing cad early-Ouitrsaigwe
*ypriaids aned yosruf" eye fvhe tr dutiiuda

!-qbey~ori (1

Tramliag colIlections resulted in the capture of few fishes during the
study. Catch rate treads paralleled those encountered during seine
collection. Trawl collection* were highest datti gU~efal 4ad vinter
sapling perieds., 16ebes collected is ,tuaws Ar6 freqwentLt mill,
bottom dwelinhg fiaseb as Yen"-.-the-yeoatscufhee, -Amd fuEeekvater.

*drum, as wsll as qypemi4e. including speckled ad *Llur -cbubs (1UL
Associates, 1900. Theselfishes, part iculari ly!the ougste-year,
are weet abundast during the late smmr and autmm meaethE 1

locsal differences war* evident in the colloctioA&.-If!*vWWesr of
ape & using a variety of saplin egthods. Speaftt-ap. m&fdd catch

rateat we evident ly isf l-eced by the gemeral cs~mui* iOtbes, umith
imleteesese sampins with Passive collections etbod. WmbawdI

km etting, frm setting, sad beep setting. Active c.1lWtiI4I6thodS are a
tasoseed by the availability ef Him withkin tbas"MorawAelectikA
efficiency for the active collection teabsiques obich
oleckewfishift, seiig, cad trading. 'j.i~

[I baemal mother eudti lss, we as abort-term voothle cauditiote s

*8OW A S 9 4000m Van Ifna~ ~ h

UHOWS colleced by Pase, teobsiquee. aosvetsely# deris*i O bbod,



o"Aftcea.. catebes, us.~be e Afr d, 00tow a*latwwb a

Active methods aleso~bAet '~eea a 6Sntl'~~a

activity. Cold weather, extremely warm weather, or low barometric i
prss...' can aet b ergt oefLbsi epemc£*~~e

from the -xso sfffewtiv* colbaectien. a loctrtfihter efh$

It appara pab sort-ternm as well-,as sa~tIpyiE odu
(weather.' tivqr.- staa., ate v) influen44dkebete df6teeawm

captuvovots for dleetipce Mwvt pti ted itb

determined due Ao the almost contiius .iUgpor itli durie
the study.

A . , - '

o*.ral 1aboaedis and ithei4 imotace to ~td daatf~teI

Carp

Laftgmooth at

Wito crvie
'Black crappie .

'Flathead catUsb

,!ftbIa



Channel Cat fishIThe man total length of channel catfish collected during the WOk
vasetigtioua, st all bebititb ald

collected ware seesW dike Cp-.p ti*tt i lt.&6
wivs) aeeh pboled Irivet) i-andots idb0iw- POA * I&

the pooled and opfftitters , habitats 60*i' ovmiAn 'oiti 4 *deV S0 .bsasae eaaib cotleted were the-oatuvait littta "WiivO
hambitats, Aaere. lower, lengfts w~ft prImarily~i de to excle*F i~[ .IMliaatife of seininglateal litioral)4"ntravltngt~d ivgtil as
collect io4?kaehniquesi, Mossee tttfwd* tend toftb seledtivei tdir4d

r smaller fishes.) The collection of nmrous small (young-of-the-year)

1± ehmel catfish at the"e habitats, part teaily 1*at -the' ntuf&l I tt oral

'cattieh. ebeir babitats (alft chanli M ma ehansel l'or~er) so 'also

be important nor"~ areas- (hrtra~d. and-tockAtt 1913; 3*tttand tndI awvea' 1973), bet 4samI fi gdtir seletivit~ y no :ut-'bave 4eftriai'
adequately the prenda of- Y61AUS, h#Ael -cat fish at tbofe hbtafth.

Freshwater Dru

Atal haits sampled, the mart total length of freshvater drum

I eltlectid dark" L . nvesicig ite (fVi -*

* ea~~-bibit tng!'tWe higbost m*ae total leiwahe of feiat f

* ~~~~War outside, Vent, ekanet 1bdedir ie)-ma 'u ehE

collect ion &f "OOP'~be)a l 4OW'WM EIIOAt)
natural littoral habitat is Indicative of 1) the aempliog thdls
ut ilised (seining was undetaken 0017 at the natural ittoral hAbitat,

and 2) the importance of this b~itat''as a. nursery area. ther .raIw



(11ide ~As* ~. j.hnslbre)- be duppW*u z ev~w~
(Bertrand ad Allen, 1973; Bertrand and Carver, 1T~tus~i
Lockart, 1973) but were not documeanted in the GMET III collectie..

At all1 hab~tg,'sWl.4 ",rr 1040 tot4 I*Wthvas 432: - do*tv~

collectedarjag tbe e tv~y juasged ww0 teq50 -, lenth, Few

The 1sjortypfq41m indiv*d,.ls:*b "U00 *1i*'i.R were takeufro
0IlOck WatOT hbita4s n4444 etwualttral, river lk dgtin[

pool, aad .m~th of tributary bhbiesta. 'the an4d otheridue tn

aSreas (side chona*4eZ,q alogo#ec)apuwtyae aii~ s pwig[
and-nursery areas (Besrtrand and Ale, 1975; Taaboob 4979L,

Tha~~atqtal.eQgtb -of ;*rp -collected at the, dif ferent habittt a
generallyiiiar.. Nabitet* preducieg catches with the highest mma
total lengths were outside -,bond .A-'2 -border (ope river), iettide% beed
chanel,,border (open river), iaL4e bond chasel bordepo leriu)
a&0 stone diko habitat. (open rive) Ikhe %abit.t prodLcieg the mttleot [
meen total leagth collections ve h ~ as(Pooled -ri~e).i s
smal total length was apparently due to the larger ninmber of sal carp .]
in the collections fromn this habitat.

gal Is -t ioes of ag at habitat$ qOMSe tq bOth sewe ths:Otft.
indicate that 4664, length *si$a t all hbuwwii Spe rtot mm
length# mare highest at the, 4epqd .14*140 Lud -s ote -h e OIL
border, and out#id bend *M beshmelhes.hht$e eee
length.'" kke 9 htgq at s8petoa .,q Owwq es *s0..1
and Iaturl li$W,,aZ bitle I~dtee h ~ e~

gt avpi ml nt.s s*L ~ I*~f

.',v9' ~ jr.. b x



I ~ ~~Gizzard *had wre collected ; ~ ~ b4si ~Lg~
open river. Giasard shad man total length at all habitats was 201 me.

Iad collected ranged between 25 and 475 me, with amet rw V an
75 to 350 m in ttsl Ie~t I~ b: (Tbl D-r'4 ri

I abitats eahibitiug the ,highest meanm. total" I**#th were dike fI~p d

(pooled river). imasue boad cheomel ,iore (po"Ied river) amd iie
bend chanmel border Copes rive*r).- to both-the poldand,*pqe Ii

habitats with low mom total leugtb. of ;ixsard shad wer matrial~o
IIrevetted littoral habitats. Ibis lower length at these habitats is

appr"t ly due to thecollection of s"all individuals in the seine
I: collections at the aq*pu~ litoa habita adtecl tiopotar

la!rSp qchad at both habitats. Thes collection of mall, yohu.-t- aear.

* ad at the natural littoral habitat and the preference of Siarsa
for shallow *lack currest areas ;or spawning Oifli~r I9) . et

F that littoral (natural and revetted), *toua river saea~
Lchannels, and other reduced current ares are important sursery areas

for juvenile shad.

Largemoth a-ILarTemputh basswere col at 8 of th 1 poold rie habir an
2 of the 10 oppn river habitats. heismea total tooq;4 pf 142041!mtb

9bass collected4during,,the study ma 263 - (TaIs, U5). *

IHabitats vhichpjroduced oare than 5 bass in the collect4,lks vote

4 i~I ~ ~~similar, with thos.~ tet~l

I ~ ~~Few small bass A15Q 0-40,-h~qt a
the study. 4n reImcdwvt reee t

*where adult and, yowng-. t-the-yeat lawSmeuthbaa, ane tpptaaljv *0"
coNmo (Parabee, 1979), collection methods atied were n.a&



capturing juvenile base. However, based upon habitat requiremants. ito

is believed that juvenile bass would most likely be audt6it~

lakes slough, and navigation p6o1 habitats. .

White' ciappie.

The man total length of white crappie collected during th tdfom

all habitats sampled was 207 -e (Table D-6). Habitats producing more I
than ten specimns in the collection. were river lake, tailwater,

navigation pool, slough (all Pooled river habitats), and mouth of [
tributary (open river). The man total length of white crappies from

these habitats was similar, ranging-from 186 to 214 ma. I1
Few young-of-the-year white crappie (less than'100 me) were collected

during .the s Itudy. Rab itate p ro ducingS' young- ot- Ithe-yiear crapp I es 1.in the [
collections were r iver l ake, navigation pool, ana tailiwat'er habit'its.
Mditional potential nu rsery areas for crappies include slough, iih [
channels, and main channel borders'(bertrand and Carver, 1973; Bertrand

and Allen, 1973; Hall, 1966).E

Black Crappie E
Black crappie mean total length from all habitats sampled was 182 m

(Table D-7). Black crappie were more abundant than whie crappie'in-the

collections. W4hite crappie man total length ws. longer than bisek

crappie total length. Seventy-six' percent of the' black crappie.

collected during the study were collected at the river take habitat.

Habitats p Iroducing more th an'teon spe IciMns in .the 400p1le collections

were river lake, slogh sidL4* neiavgto pool, and iha ffk

habitats' tali poled river'habitats). 1e imin total' tenh 4'Iairk [
crappies fic. these iaias raned rom'l7S to 23 M,.

.iii~w *-VAb Ailtlk c, (ossUUM,16i
du suy. etl"diACopis iv CU i( t: ~
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and stone dike habitats. Additional potential crappie ursery, an are3 mentioned in the section on'white crappX0. ~

Whit bass mean total length at Il babita sampled was24

(Table U61)t abt aek ib it C4 ghit iic-'i6a *a 'o1'bass were outs'id beavd channel border (pooled riveryt stragt strwtch

canlborder pooled rvr)'dike AA 1 ; ier Id~dk

(open river) (includes only those habitats with collections producing 10

or more white liass). v t ith low me'a 0 ~al lentbs'of tot bae

collected were the natural littoral (opn and pooled rivers), river lake
(poole& ,And 'navigation pool (Pooled ri). The lbii leift'the

were primarily due to the collection of more small white bass (eothan
100 mm) at these habitats than at the remaining- fiabiat@. Thi

p collection of smalL, young-of-the-year, white bass at these habitats is

indicative of the importance of these habitats as-nursery arwasa.'weall

as use of sening at te, natural lt t oral hbitt doboa ptta

nursery a reas include tailvaters, main channel border, ai4 ide 'Ch~nel
habitats (Neirtrand and Allen, 01'3; BertAmid sand Loc 1ait,

Shortnoee gar were present Lu co, lections 'from al aiassmldin

the pooled and open river, except at the~i m ha n 6nel. Mwartnose ter

mean total length at aIL habitats sampled was 317 as (Table D-9). This

majority o'f gar Coliictii dur~fng~the-Oi stuy aiged-betwee n 4b m0

during tfe study. T6e' two 4 marUW~ -f--;iW k
during ;'~ stiiy were coliecteteo Mtiii V1t i t titlk

Iriver), h preference for 0 acki.4e h fats a ~ vw4w!

spawning as well as a4t habitat (Pfliebr, Lots) findietaes that, in
j addition to natural IUOt~l habitat*$ otber areas

ive Wd'~s No AP5M.

ara LfA n,,

oz
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Biluegill

Bluegill were collected at 6 of the 10 open river habitats and 11 of the

13 pooled river habitats. The man total length of bluegill collected

during the study was 125 m (Table D-10). Habitats which produced more

than 5 bluegill in the collections were river lake, slough, navisation
pool, dike field, natural littoral (all pooled river), and natural

littoral (open river). Sixty-niqp percent of the blue ill collected

during the study were collected at the river lake habitat.

Young-of-the-year bluegill rere most abundant at those habitats

exhibiting the largest sample collections (river lake, slough, naviga-

tion pool, and natural littoral habitats). This is indicative of the

importance of shallow river lake and slough habitat for adult and young

bluegill (Farabee, 1979).

Smallouth Buffalo

The man total length of smallmouth buffalo collected during the study,

at all habitats sampled, was 297 m (Table D-11). Habitats exhibiting

the hishest man total lengths of smallmouth buffalo were the side

channel (open river), straight stretch channel border (pooled river),

and outside bend channel border (pooled river). Habitats exhibiting

lover man total lengths were the navigation pool and natural littoral

habitats in the pooled river.

Few small smallmouth buffalo (125 m or lees-,.young-of-the-year) were I
collected during the study. These young buffalo were collected at

natural, littoral, river lake, and slough habitats. These and other

shallow water areas are apparently important nursery Aabitats for

smallsouth buffalo (Farabee, 1979).

rlathea Catfish

The man total lengh of fl thead atf o
investigation, at all habitats sampled, was 320 "l ?be D-11).

Habitats exhibiting the highest man total leonths of flethed cat fih

6Ml
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border (openiand fpoolied river),. outsidte bend, chontol bovder (open

river) , and-iosi4., ba channel ;border (apesk river).- 1ab itett*:s
exhibiting lower mean total lengths, vore the outoide bend channel border

I (pooled river), inside bend channel border (pooled river), and revetted
littoral (pooled rivet) .o

IFew youag-of-the-year f lathead catf ish, (125 - or less) were collected

during the. *t-udy.-Habitats at which young were collectediwere outsideIIbend channel border (-pooled river)-, inside -bend channel, border (Pooled
river), and, revetted littoral (pooled and open riveT). PfLieger (95if indicates that young are found among rocks on riffles.

if 6.2.2 CHOVFISHINO
Table 6.2-13 indicates the taxa, number and standing crop (lb/acre) of0 fish collected by chemofishibg.. Table 6,.2-14 provide. additional data

on length and weight ranges and means.:-A'total of 27,458 fish -
represeniting 35 taxa, wezighing7 10,649 lbs or 5.3 tons (4,824-kg) Was[I collected by chemofishing in the Kaskaskia side channel. The dominant
tax& .I* the collections were, carp (1,147, fish weighing 3,305 Ib*'II (1,497 kg)); Igizzard shad (23-1359 fishweighing 2,631 lbs (1,192 kg));
buffalo (Ictiobus app.) (693 fish weighing 2,313 lbs (1,048 kg))f And

gar (Lepisosteus app.) (1,257 fish weighing 1,637 lbs (737 kg)). In
addition, two species not collected at any site during the major
.* mpl.ing phase of the study- were gathered during chesofishing;. These
species were peddlefieh andl grae*s carp (white aimr). .Other
investigators haver foiud that retoves-y rates in similar cheisotithingH studies in the Upper Niasisslpi River ranged betwveu 56 to 75 percent
(liz, 1982). ftia woeld suggst that our data atan Miaretimation of

3The oat abundent *paciee, by wmdwri -inA the hmeftesh14g coUtStt6as ilk
order of abubdace Veroe gismard i hbt, gar (most ly, ShottAOSS 6a46 , carp,
butffalo (meetly, bigmsthbuUalo) j fmehwter drum, chanel obtfish, ead

carpsucker (mostly river carpsuckers).
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Tax. contpj tiqi robe gcotost weigh~t -to the totaol blouss. In 4&de61,

wer or, giuar4eh4. ufalo ga,.~rpckr,, chanI. carf, &,

frosisswter drum, e-.wte bA~s.!-.

Iti paetfrom the lrenmrboas and diversity -of iUsh i

sureye isvary prodw tic and iplayt, an' important -role in. the'quati

th.-etieGMgT III baologicA-1 sreatllfour eampling sites.

The chemofishing collections produced two species not collected at any

site during the GREAT III cletos(paddlefish enS gt kicarpi) -As

well as 3 species (green sunfish, orafgespotte&'sumfi ~and ValTleye),

excluding cyprinids, thatL were! not col'iettedat -thee St-e. Saenevie;e side [
channel prior to cbemof ishing.. Additionally. IL ipeieio (skipjack-

herring and redear sunfish) wete-. prevjou" ~cokI e t Ah sd

chananel habitat butt were xun.UmL*otod duriui tWhe cmofit siotvey.
Hiowever,. Ift al ;ase$ the "*teies differesobtmewm chemfishiagl and

naorual sampling period. involved: untkmion -spot is# caet*it i

.aumers..r I
Spec me. which, wee .cion in eboefishiftm d numil- salitg petods

inc luded sizrd- shod - car#, Sar, and bitftl. So"ampi kdartmW4etmal L
periods, however, did notega te gt.2bI5*m e of ffth such

as buffalo (part icularly- bigmo*t1&buf fate) WWgor t1t. thi thstshins

sampl ing didi. 19, would oppear -tiat, V4uMftsn U. so"s *ff*&d# then
other samplingimstheds, Species. cosmupeM~obroa ab da>iY,#*4

according to changes in ha'itat comeitious caused by fluctwftIftkIs
current-velocity. During periods of high flow, species aa0"ift" Wth

* these c064d 040 4oe msyii Iew $b. , *U* twe -46itnb wfAtWA

slower carrnts ,.S7be r5rbait *. n y, 4 w *
rduc~ed flowsps, prite o tbeftli qhtoftj IL t $ ~

V ' *~~'b ~ 7

6-31
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tbW- *og 4-~ paycejpJi h IPj i~p p 4
I ater-oriented species y leave the side ckawl.

[j It A5 :49P~kt, aed up40n AP pIgs4~ ~ PPA4~* PAS A*f~. apW

H biomae (824 bp. pr m pufc r)~4Iar, Iov-w A"O ~tuq p of
the *pmoiGCLJct L~LJa~~ ~1q&MIi wall as others, are frequently associated with reduced current areas.

trs~aI *z~ts nrs , w4!p G.*d LAM~ A*eq P II

II (T*1.~~ 6.2-6 and627) .;...

H provide important habitat for mny fish species, particularly specie
&OA4**~d vipi re4wocd currwit. Si4 ch&",ala- APjpar"ptJ *.apPoAt.

[1 ~ 1rVre 4iv~oi t y~ asivp #.f 4h cpw-rd to. ophm ~)tt~AI

Iii 6.2.3 ICTEYPLAIIN q

Twenty-two identifiable-ichthyoplankton tasa were',olloc tedduring the

(Table6.-5,clci. ;4 ido oqiIe

*pi GA at I t "e Cl sil ste esid *teoblct

13 identifiable taxa. tlthesst densities wmft observed -for

or Als *pp.,* cyptinidt, Cyprinus mb or S3amuml gamm"

6-I



Citriodf* lpip. or retidbas ep. ~ebted I'app. - Arm, iOI

anin (Table 6.2-16).U

TvdWe tbza VC~e collected 'at the WIiifil4 *ite 4durths, ehtbyplItkon

samolintg- bfto~m bpp a Arbiaaapp-. dboinae t coll donip

imertiettly."Other -abundant ttga 4ct he, Viuiew -it* indfuded- j,
cyprinid" eE ode a6ap. and4 UWlod riv krbim bs (Table -6.2-l7).'

Colectfdhsr'At SI:.. Oenevieve cdntatnL*d 46ul 4 i spot.~ itWbh W
app. or-Alod-~app., COaoi-os top. -ot 102buO 4.. *ud, gp~ i

prunniens comprising moat of the catch (Table 6.248- ai9Yg t-p
Girardeau resulted in 16 tax& being collected. Dominant taxa in the
Cape Gi:6rdeiu 4emples were -boioeds gow." otfloea k-ejp mdAI~t*
grdieMP ftible 6.2-19Y.

Taxe'ujec'iftclenofties *Are variable among %Ad*1nt v~iwbdvt
dest. ri kecbfded ftilboro~b -jp ii A~6pp p'*~KT~

gizzard shad) at Winfitld'iu this apwiij-e it "ALAt~a t ~h MAI and
28.32 larvae/n3 at the littoral habitats. All other deaoitie*

recorded were below 3.0/u3 with most below ff.,%~ V-;H

%Windant t4*~t' all sapli atstud.to

- *840P.) weto cy~tiifte, Cftoks t -' 34 app.
5tW mH,6ed*~a~ and-Apfc~iawtw W VdvftYif'ce ma1
the#* tax& varied among sample sites. Due to the ditf..~aoohetd
collection times at each site, it cannot be determined it the observedG
diffwdes amng ~h, detst~ of s*If £'ti* dkte *W es -4itte or
temporal 44HLt ica. Ue VOt, tbi 4fta utmdas 4Wa 4e~e~I 1 . J
the co1l9Ctud tta t oec**ag htb d ia~ te *MW~t*1
collected. The data did set indicate the pftiwk oU f te Soerum.~q
of peA *ib a prteda' kut tiu l ~~2> ~~

n~tI
-J4

V - 6r; 7"Z
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[ o~~~y~ft"8 Lions aft~r t t'e %$A' ita t ~

_______ $pp. oa

app. Highest densities of ApIAM ~ j"tJ4ie WIih i sd

on June 16, 1981 at Cape Girardeaa,' While highest Stisosedio" Sapp.[larval densities wre recorded ba A~i hr

I 1iL~hst eai~y ~ A ~AA ~ fare.

The Vd4dbs~ aeecdtlmceiii dtcke te *4dty se

opp. or letiobus *pp. were most carnon in the Nay samples althog

wat sis ti~t tw~th iJ~ oia~~~St4te

Use sesonal progression of taxe collected in the ithtbyoplamt aI ~ *le~t tWflicts hi66*& ydcadui 1 iit r" ~tLI~ A Tki;;

kI.1
'V fA VW' q" f

aj *;i~$ IA



donstios, or pea pauii p tt't t~ Ow ~ t4 1,1p -a*et
den,#sities recotd*4dpr, ths, study a~q pr owat ., anl
peak den sities ricards$o: othe laetaavriwaitpp pl

1980;. Gil& 1 941), hs rlqf.wJ4 a uic eelt co~~s~4 ILos

daysof eakict)74y ,on ab~ada.

at near ahoi* 1Ca to ta~ipra1, adrvte I~p ~ ~ ~

taxa incluintg Carpiodei *pp. or l! jobtas *pp. .M 9#$ 1±
app., freshwater drum, toe wrate bassee, walleye or eaugets, and

crappie. cxibited lh ghaat d lites t ~or#
differences bqltvaseq, eeved and I.a~ lioOvAOU5~ Wdt~l

aqnssp iup sieaad riods VI ocnjta ~a

Although soot a~bad n. isgLtrZhbtts ,4 ar~q ofW§

the "ain than"aI colion. eatainthr$3,pA.i
roe,,typ c*, low. ht. Jo*1 i~L4

channel collection densities were h~~lJ$ia f~e

navigation pool or tailvater habitats.

;he collectton of Moste 40 ui*$q. aweq ~ qi~tate
documasjted during t study, 90 Alq~ of 1mAa OkL*
collectitons "%llap kt nd.Cpa~ 9).Psia~k~~~a,[

I JI
be4 %-*b~ kaa
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ago.)mdat w* #j79).p tUqr a.94 8,isS .

I~~fea 10c @of3p.. pmy tos4

0 ~ ~~Spec ies such as freshwate-rup i#ba~tis.~w~si-

app. in the sampling area) are typically mid wator spew were. The larvae
of these species, although soot abundant in Littoral habitats, ware also

coon in the smi channel. Their open water s .pawning habits are a
major factor in the wide distribution of their larvae.

Gizzard shad larvae (Dorosom app. or Alosa app.), the other taxa which

(j were comonly collected at the main channel habitat, commonly spawn in
shallow slackwater habitats. These larvae, mast abundant at littoral

J]areas, are Small, fragile larvae which are evidently more readily
affected by river currents than are other species. This lack of

mobility, along with their abundance, my be responsible for their

common presence in main channel collect ions.

[I gauger and valleys (Stizostedion #pp.) characteristically spawn ire

shallow, swift water on firm substrates (?fliegsr, 1975; "tb, 1979).
[j This spawning affinity say be responsible for the abunance of

Stiaostedion, app. larvae along littoral areas, pert icularity revetted0 littoral areas. These areas generally provide fitu subetrates and

Swifter currents than natural Littoral habitats is the ~2 KU reach.

Spawning may also occur in tailvator habitats.

The density and aboeu"c OEf .chthyalaahtee may very amomaly na
Spec ies-specific basis .U. sher and Censor (IM) istisate dta

I 46-35,
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ITabLe 6-2-1. Species of Fish Collecte4d, 4ET- III Beech

Petrozymnt idae
fi Chestnut lamrey IchthyoEyso MUM~

Ac ipenseridae (Stujr Scapirhyach[1Shovelaos. stur$apiEpbu ii

PLisosteida. (arB

Shortnose gar - epiwowteuw P tstaIJSpot ted gar Lessesouaue

Ii Aaiidae (Nowfins)
Sowf in Amia calva

Anguillidee (Ites). nilarsat
Amricain eel Angill____ rts

Clupeida* (Herrings),.
Ii Sipjack befimSe Ala cb2 yoebois

Gizard shad - Dorsoms j3
Threadf in shad Dorosom petlia~ ,* ~ -

'I ~Riodontidac(e 4~
Goldeye Riodon alosoides <,

Cyprinida. (iunowi)
Coon carp, Cyprinus ca
Grass carp* t

Speckled chub
*Flathead chit-,

Zmerald shiner *(

Vadfin shbmrs- .i- "I ~ ~~River sie . . .

Spottia shivier -. ~* Red shiner
Sand shiner
M14mic shiner
Sul Mhead miaaow

fathead winnowv
central stoneroller

6-37



Table 6.2-1. Species of Fish Collected, GREAT III ReachL
(Contianued, Page 2 of 2)

Cataetomidae (Suckers)
ligoath buffalo Ictiobuis, sy 1JM! -

Black buffalo I i~bu p
Smaltuouth buffalo..- Ictiobus a us
River carpsucker Ca iodesii--
Highfin c;arpsucker Carpiodes
QuilibAck ~ridscp u
Golden redhorse moota' ~
Shorthead redhorse WWoxostamaN macro ep otu
River redhorse moxostoma carinotum

Ictaluridae (Catfish)
Black bullhead .*Ictalurgs mnlas
brown bullhead. Ictalurus nebulosus
Yellow bullhead,,' Ictalurus natalie
Channel catfish Ictalurus puactatuo
Blue catfish Ictalurus furcata
Flathead catfish PylodictisiT lise

Poec iiiidae (Livebearers)
Mosquitof ish Gambusia affinis U

Parc ichthyidae (Sea bases$)
White bass Morone chys
Yellow bass Korole36 5 ene
Striped bast Moron saatili uW

Centrarchida. (Su.kfish)'
Suallmouth bass Ncropterwa d. a
Largemouth bass crperus 84

Green sunfish Lapmi sfm1uo
Redear sunfish Lapsi miacr@oos
Orangespot ted sunfish L
Bluegill La a
Warmouth x UaigEill 'hylbr Va1
Green suafttiuk a 1W4.i& 'vt L
Wite crappie a*
Black crappie 4Po0Wtis I

Percidae (1erebos)iIk
Valleys ad.~!~~
Ve. term sand diartlag

se iacidac (hm
Vrehmter drum IRI

t~ft

* Colleted sto 4110 3W01
t Co~ee'IdU

$awe*:agvi~

Reurce:W 7 g*
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Td" .2-3. PIiin Cmllas. at 8". NO Amw 1 All

E~Wt-

Gismzd dad 1735 284 205 24.1 3U0 64,8 13fl AA U14 L
C cup 13144 1066 12.5 S,, 30.- A Id7 *1

Dicod shiner %3 8.09%W 11.6 30. 4, iAA * O~
Pr goontr *na. 610 10.0 50 5.9 0 I $ 4 2.. ~L
Riersiner 252 4.1 515 6.0 42 * *31. 4.1

Moml Catfish 26 4,3 357 4.2 75 i'5 so 10 7613
IiuaiU 170 2.8, 533 6.2 18 0A 21 1.1 Md 3.3
la ortmbuspr 212 3.5- 339 4.0 8 1,2 115 14 M2 12
VIS& bullhsa 94 1. 5 417 5.6 2 0.0 0 si 241 5:-
BLwkcrappis 79 143 44 5.3 6 ,1 5" (i, 2 %4 2. 41
White ba lA l3 0 2.4 90 16 4ti 1.6 A4l 2.1 i
S1math bdf~la 13 12- ft 2.4 32*: 0.1 A* 406 32 1,6

Rivercruhs 1W 1. &1. I A1 . 3271 14
lluddcatfI* is 12,1. .70 019 0* 14 tA. A 1 A 25 12l
Whitecai. 1 M.t .4 l 4. * 01 l a-
Sigumth bffi. !10,9 710.8 7 0.1 124.4 l

Ig~tb66' 15 0.2 113 1.3 2 0,0 3 1 133In0.4
26pms -3 0.6 AS 0.4 6 0LI U W. 904

S"W 37 0.6 28 0.3 7 V 41 77 1
56t.1~mg 0.9 30 0.4 0 0440 '
22u~e 0.4 17 0.2 190*4 6 0.2 a 0

91,1111 rde Nki63 0.6 14 0.2 1 &01 .0 lk 0
bw oiimar 4S 0.8 80.1 0 . 5 1.

efn17 0.3 3 0.4 it~36
qAlUba 39 0.6 14 0.2 '2 to' " g '., 0 *

Uw.1mt0~ 20.5 A40.2 )O4 4.01 5&1
8 .1 to0&1 :9 4

1avr9 0.3 4 0.1 1&A4 5 4I

40 0.4 0 40 1 u'- ,

a~~ mom A 65 4A
AM.

.j z,. -



I...op"
Tabl 6.2-3. 'P roVIlisctm at Rub 8~pi Aok Al"~~ 1aiICOW M U! Ida (Coatiamed, P04m 2 at 2)

lii lxth 1 0.0 1 2D M 2 02
swadi 0N 0' 210.00. 41.

shiauzs Ok~ripu pp.) 16' 0.3 1 CO0 - 0 .- 17 42
Rd1 'die 1 0.0 11 M, 1 0 - 2 08.1
Bluecatfidi; 1 0.0 0- .70.1 A02 13 0.1
amibutl Is" 0 - 0- .80.2 3;0. 1 IV ,*0
&st"colr daw 7 0.1 1 060 0 - 3 0.1 U 006Ii.o F minib 1 0.0 0 - 0- 0 - 1.
Riereia 1. 0.0 0 * 0 - 1 0.0 2 O0.8,
Suofin diw 3 0.0 1 0.0 0 - 1 .0.0 5 4

VLIumuinm 0.0 2 0.0 0 - 0 -4
cb1dw 0~ 3",0.0 1 0.0 0 - 0- 4
&Mfiiwsqo!a! s.) 1 0.0 0 - 0 - 3 0.1 40.

YelYm bu 0- 1 0.0 1 0.0 1 0.0 3 ;A
Gom dmiiaw 0 - 3 0.0 0 - 0 ' V.A~Q#'
Iwfriciima 2 0.0 0 - 0 - 1 0.0 30.0,

21g1,m 20.0 1 0.0 .0 - 0- 1 -0.0.
Li dfinitiauw 2, 0.0 0- 0- 0- AM

plathemld dIb 0 - , 00 0 -

twiacwpoider 2 0.0 0- 0- 0''- 200
ft, -bullhssl 0 - 2 0.0 0- 0- 2 0

~bt.m~uaatw 1 0.0 1 0.0 .0 - 0 - 2~
Wtnoldtr 1 0.0 10. li -- 4

0hybeiW 02 20.0 0 - 9 0 - 2

2sr~to1 10.0 0- 0-20- 1

a1~d ~0-.10 - 0- 1
tarismaw 0~- 0.0 1~ -

?A"~yuMU LW. 211

IIi



Table $.2 J ihes Collected* by Bach Sampling Method, All Sampling Date* aOd Areas Combied. GMT III Reach

Ciasardfik~ vshadm Dau. Ntkiog Metti6 .-Ptts 0; Nta1..~ll~

G sadsa .6 1 1.146 73 S 1j179 6 6.314 I
Comon arp3." 61 146 13 612 .1

Emerald ahiner 92 0 0 00 2.245 0 2.337
Freswter drus 946- 33 3 0 3 106 -7 1*44S
River ohlimr 23 0 0 01 0 0 32 I
ChIese catfish 460. 0 14 24 2 -29 754
3lueill 416 276 8 24 0 1.4 0 42

its19 217 3 j . 0724
Black bullhead12 63 379 0 0 ;, 0 73
slock crappie 142 347 16 37 1 0 34
Whitehbass 307 as Is 22 0 34 - 0 463 [
Smattessuth baf tab 231 66 34 is 242037
River cerpaucker 164 49 28 14 to 42 0 327
Goldeye 107 3 so 0 0 2 0 2"2
Flachead cattish 6 3 0 571 0 3 0
white crappe 67 74 - 6 to 0 0l " 0 IS LI
Bismouth Wtfaloi 76 20 730
Largaumegh bass 75 27 1,0 0 0

Suharp. 23 0 1 6 03 0 T6
Butg~~a 33ee ise 23 0*00 6 0Sauger 437 23 3 0 1071

* Iomesy 49 .0 It .0 0 3 1
Shorthand redhorse 39 2 6 11 3 . 604

Sed hes 00 0 0 3 0 5
Butin 7 33 14 1 0 .5 0
Quillhack 3S 1 1 3, .0 1 9I
Sholasen sturgeon 2 0 37 21 0 9 Ai
Speckled chba a 0 S 6 0 32 is 2
Carpukrs,

(Cqrpjgw spp.1 36 0 2. 009 0
5UfIosj i ~ *p. 0 0 0 0 44 a 2L

p.) 1 0 6 6 6 0 49
Silvr ch4 20 0 0 0 0a 2 0
Gree uei 22 9 2 1 0 0, 0 So
Amrreltt1 19 4 0a 0 0' 4
spot tadg Aj -3 7 7 0 0 1 0 2

Skipjack haeing 11 1 3 2 1 .3 01[

Worinth 13 3 .0 a '0- 1 21
Threadfiftshd, 3 1 0 0 0 16 0 26
Tallowbulbml S 2 11 1 0 0 9

Shiners (Na~ropif Opp.) 0 0 0 .0 01701

, IOP er Ittibus) 2 o 0 0 0 is 0
andsi* 9 2 S00 3 0 1A
$tooecatfish 7 0 1 3 0 0 0 It
Ch stut twry 30 0 0 0 a0

0-*co: ,o 0 0 0 a 0 11 a U1

SpottiftI ~r 2 0 0 0 0 3 6 S r
slunteewpi 1o 2 *0 a0 0 0 1 2 .&
Sunfish %!Mjie app.) 1 II0]0 .
Goldeabkim 3 0 .0 0 a -
Minie shier 0 0 0 0 0 39
Yellow bass 3 0 0 0 0 0'

IMluqab bass 3 0 0 0 0 *0. 0 3
Vletheed chub 0 0 0 0 2
hadfin shLair 0 0 0 00 .

Vae4ughf1ft otpo hbu 0 0 0 0 0 AK

ivsern sed tser 10 0 0 ' 03 2
Scam0bui0hk0d00012

Carat bqisv ll hybri0 a 0 0 j

Feed lon hyri 0 0 6

Cetrl se rlla. 6'" 0 030601
R~ted sinews 3 0 00001
tockl bu2fa2o 201 2.6 6 76 516 2 84

Preebusto4 datteftslgde.,

Raftr sunfi, 1002.

Toa 1224 .0 2 " o .181

a-V
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I GRTIII-sCO-S. 8/VT62-11. 11 ,5/05/82

Table 6.2-11. Habitat Associations of Fish Species in the GREAT Ill
Reach

j Species Pooled River Open River

[ Gizzard shad All habitats All habitats

Carp All habitats Revetted littoral;
stone dike

[ Goldeye Main channel border; Main channel boider;
dike field stoke dike

t Channel catfish Natural littoral Natural littoral

Flathead catfish Main channel border; Main channel border;
revetted littoral revetted littoral

- Shorthead redhorse ain channel border Main channel border;
revetted littoral

L. Black crappie River lake; sloughs; Side channel;

navigation pool mouth of tributary

White crappie River lake; sloughs; Side channel;
navigation pool mouth of tributary

River carpsucker All habitats Natural littoral

Bigmouth buffalo River lake.; slough; Side channel;
navigation pool mouth of tributary

Shovelnose sturgeon Tailwaters; dike field Main channel border

Sauger Tailwaters; downstream Side channel
end of island

Gars (all species) River lake; slough; Side chanuel;
navigation pool mouth of. tributary

Largemouth bass River lake; sough

Bluegill River lake;
navigat ion pool

1 Bowfin River lake

Yarmouth River lake -

Bullheads (all species) tvev lake; slough --

* Primary Habitat--that habitat or habitats which have the highest
percent occurrence of a given species.

B Source: E2, 1982.

6-57
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Table 6.2-12. )Kajor )Fish Sp-cies* Associated with Each Habitat of theL

Pooled River Open River

Freshwater dru
.White 44410,
White ceppie,
Shoveluose sturgeon-

Havieation Pool.
Bhdrtii.10* getai
Sallmouth buffilp

wite crappie ~ /4
Bluegill

River Lakes avid-Peds
Sho-rtaose gar

Black builbead
Bluegill
Black crappie

Sloupha
Shdrtnose gar
SU lluauthi buffalo
Bluegill
Bullhead app.

DownstrIM3u oIsand, ..

River carpsucker ,..

Dike Field.......... ...

Freshwaer dru
Smalluth bffal

Chane cafs



GRTIII-SCO-S.81VT62-12.21 5/11/82

Table 4.2-12. oar, 6~~IaJcIebtto h2. or' i h Spec Ai.aioft*EGREAT It[ Study Area fI~t Inued-, Pa 2-0of 2)

LPooled River Open River

Main Channel Bosders ManCanl Urd*Tr
Freshwater drm Go17deye
Flathead ct"Flathead catfish
Channel catfjloh-

Sid Channel Side Channel
Channel cat fish Shortnose gar
Freshwater drim Flathead catfish[ Buffalo

Natural Littorai: Natural Littoral
Shiners Shiners'.Channel cat feiih Channel catfish
Freshwater dr" River carpsucker

Freshwater drum

Revetted Littoral - Revetted Littoral
Channel catfish ,. Goldeye[Freshwater dx-,u Freshwater drum

' Pile Dike

Shortnoee gar
Stone DikeI ~Freshwater d~m gw iGoldeye

Shortaose gar

Mouth of ributaz u

Freshwater drum I6

* -White bass

*Major species excluding giuard shad and carp, which were iwmatI
all -habitat s. -A major- species maktes -W- I to- 10P* fet Vr-moreut -46
t otal, Catch ,iA.i h~bita or -isa ni lat IJ r apWrt.

Source: Bill, M92.1

6-39 ~



Table 6.2-0. Sk~d offth docileetd Dosi$tait~tgL

Spee i..*/ci g/t

Lmprey 0.006007U
chestnut laepra# 04003
Paddlef ish 0.957
Cars 5453 t
Longnose tat 0.075
Shortnose gar m54999~5
Gizzard shad tms. 2M9AI
Threadf in shad 0..11 0.l
Grass carp 054oW
Comm~on carp 8.61i.0
Silver chub 0.0604 6.oo NO
uemrald shiner 0.0O
River shiner bows 0 00.
Red shiner 0.002 o6W ,
Bullthead minholi 0.000 G.001
Minnows 0.0002 000
Carpsuckets 59wI:~
River carpsucker9.0

Buffalos .136.4
Smalimouth buffalo Moll41501
Bigmouth buffa~lo 129.404 Mitt16
Channel catfish 23,793 10.610
Flathead catfish bids? 0. 11
Tlosquitofish MOM00 0.M00
White bass - 145li
oranguepotted sdidtA*t00(#0011
Bluegill .0?0.1
Crappie 6.5 6 tit
White crappie .3t.*
Black crappie &.142 09
gauger COS4
Valleys .1 .1
Freshwater drub015 1.9

TOTAL. ~ ~ 5~*

that genut whaich vto id.Witlid 0 tb eiES

Source: 989, 1982.

~.. . ....;
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6.3 BITIC ClAACTBRIZATIO OF AITATS

The key objectives of the field data collection portion of the GREAT III

ecoiogical characterixatioe were to:

1. Charcters the q"tir. fatamnal commities associated vith

each habitat type,

2. Assess the importance of eachg to the" river systea, and

3. Describe habitat features influencing the associated biots.

The folloving discussion addresses these objectives on a habitat-by-

habitat basis. Isam cases, characteristiceof a iven habit't varied

betmeen pooled and open river, and these differences are noted. In moat

cases, primary emphasis is given to the fish, due to greater economic/

recreation importance and superior existing data base. Tables 6.3-1

through 6.3-23 accompany the appropriate narratives for each habitat and

provide key information on the -fishes, benthic invertebrates, and

habitat features.

[ -Sections 6.3 and 6.4 provide evaluations and comparisons based largely

on £81 data and quantifications (density, CPS, diversity, evenness).

The limitations of the methods and efforts utilized must be considered

as qualifiers of any evaluations"and judaments made. ".

The tailwater habitat vas found to be a generally harsh biotic

eavironmnt with many similarities to the main c el. Cuients were
uniformly strong and turbulent; substrates vere coers and higjaiy

scoured. USter level fluctuationg cou t ler aree isica.

Cover mas limited and sto cn precluded com oniad excet W
curre*nt-tolerant forms. Little slackam er ms avalable .

Ikaethcl rtebrates (Table 6.3-1)
No bethic invertebrate samples were collected from this habitat.

I
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Fish

Fish were collected using electrofishing, trammel netting, otter

trawling, and gill netting. Given the above-described habitat

conditions, a moderately diverse fishery was found to be present, with U
an average diversity of 2.35. Gizzard shad dominated the catch

(62 percent), followed by carp (11 percent), freshwater drum

(5 percent), and white bass (5 percent).

The trammel netting method yielded very low numbers of individuals.

Catch-per-effort (CPS) values for electrofishing were 63.5 and gill i'

netting 86.6. The fishery sampled consisted predominantly of commerci l

(carp, drum) and forage species (gizzard shad). The most abundant sport 17

species collected were white bass, shovelnose sturgeon, white crappie,

and channel catfish.

The Winfield tailwater was significantly more productive than the

Clarksville tailwater. Average CPE values were as follows for

Clarksville: electrofishing, 40.6; gill netting, 20; trammel netting,

1.2, as compared with respective CP! values for Winfield of 86.3, 153, 1
and 0.7.

Dunham (1971) found the following composition in the tajiwaters of a F
number of navigation dams: 23.6 percent game, 39.9 percent commercial,

and 36.5 percent forage. He found the following species abundance

ranking, in order of decreasing abundance: gizzard shad, freshwater

drum, carp, white bass, bluegill, crappie, largemouth bass, mooneye, I
river carpsucker, and channel catfish. Gizzard shad and carp have

generally been found to be the dominant tailwater species (Bertrand and

Dunn, 1973; Bertrand and Lockart, 1973). Wite bass and sometimes

sauger were the significant sport species collected; CPS values were

generally highest in spring and late sunmer.

6-71
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NAVIGATION, PO,

I Tbp~ pr~a.ipal feat Ire ,th navijp AoA' Poo), " ~h 'd~n-,4
habitat characteristics are the impoun~sent ov oatk ~tr
levels and f lows. Depending on the control regime, the navigation pool
may be. Foqpleq*q -Aptc ,(*tan4;~ -atr I;. mSFAO gr tfw, JWO

lotic (kng.,aas tere k#,~; -Wi.n ~h l u

that is for the moat part q~ket anr~ ayhlo, 1 D 9f

inundation resulting from dam construction has abundant cover and hard

subsatrate. in the-form of- stumps* dead trees, #8u4kqkg.d los,
mamae trr a., (ks rock r~.rap).

The atidrive.r portion o f the pool approximated,,toose coaditions described

for uai n channel and main channel border habitats, althoug4 the degree

of im lri~yalso is dependent on control-regimsa.

Ovr4X fire substrates and. cover were plentiful,,.~ were soft

sediments. A diversity of current ytelocities, And, dept~hs were, ava$lble

within the expanse of the navigation pool. Total habitat diversity was
high Oecaupe of tOe.many features conducive to, biotic devel~qpmevt.

Denthic invertebrates (Table 6.3-2)

Oligochaetes were the dominant benthic organism collected in the,

Paiaipa pqoL,, comprising, approximately 6 o7 ecn ft~ ~n

at each sampling.,prea. Chirqnomids were secon i. vrlbdp.

EpIbemeridae (mayf lieq) were comon. Theo Spbaeriidae: (f ingra~ 4

and the Unikonqidao(muscle) also were foupd, wvithin the na, igotLi Wpol

Benthic invertebrate densities (no./m2) ranged from 14 to 2,698/a2

3 Iin the sampias collectedl. *%!* ag somsonal .%tns ity alu. qq
sampling. ar4eA were, 979,/p2 #t -Clarkev~l~e a4 ,l$~ 2 a i~e

The overall- sage density'was 1,41

Diversity values range4 5from 0.00 -to.39 in samples pollptin4 in-the

navigation pool. Composite diversity veolues peere 1451 fat ,Clarksvil~le

6-72,,
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and 2.35 for Winfield, with an overall averag, e siyo

composite evennesa vtlues were 1.20'for Clarksaville, 321.6?" * ijftd,
with'ah overall avA4ge-if 1.41'

The- navigation pool wags found to support one of the hitkir 6virtll

densities 'of binthic invertebrates and' accounted for tfe iet bejthiC

diversity values recorded during the study.

Features of the navigation pool which are beneficial to benth icfturn Ii
include reduced current velocities and a variety bf *ftter4pth and:

available substrates. Hard substrates in the form of submrged stumps 11
and logs, aquatic macrophytes , and rock riprap generally are tireift in

the -shallow, vater are&*s around ;the petiphery'Of the novigaticb' pooL

These hard substrates allow for'the colotization of 'a diver" 4e ittaIblage

of mcroinvertebrate organisms. In general. navigation pools provide a

relatively greater. degree of niche diiersity, which- is tfiscttd lb -the

productivity and diversity of'associated biota. I
Navigation pool features not as benifiil incl-tde frequeft1 fltctiet ionsp

in water depth and more extensive structural modifications.

Fish [
Collections at the navigaton pool habitat indicated that thW midt

abundant' speciess were gissard shad (32.6 to!53 percent), carp (4) t o

10.9 percent), shortnose gar (2.9 to 10 percent), smaltth b-'ufftlo

(4.8 to 6.5 percent), freshwater drum (8.5 to 9.2 pertcent), aud'biiitik

crappie ('a 3 to 3.8 percent).

Forage, commercial, and sport species Aifriitdtly domiate the 6eiA24I
tion pool 'fish collections~. Comonly collecteod covi*Uotg ad~ij *Ve

carp, malluouth buffalo, freehui*ter drim, river 4"Witier d4I
bigmuth buffalo. Abundant sport species includeod black crappL6,
blueill, channel catfish, and white bass. d £'h'er j
sunfish and largemiouth bass wares collected a-t this habit~t.;

(0-73.
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Diversity index'And evenness valluesi (MI 444asons coibied)Mre"I.-aud

1.91 at'Clarksvile and 3.37An""d!I.35 at ileicd 6h average~Kdiversity and eveinesi values for th tfi"o a 8~ were 1.6 fid2i.t"

These values were hiler than the afefedvk~y ~u oaip66ledI river habitats. The number of species collected at this habitat also

vas higher than average and vas suroassed'only by., l-4~.4

I Ihabitat (setiiig within .thie'natsurk ttiioral' habitat' '!&lded~nsiris
sp'ecies'not collected' at othei habitats).' *~sh cotleti tt~A~tdiik[included elictrofishings gil netting, a frams atigorslf~ in

the fol lowing CPS values:- 44.1 (54. 8'at Clatkaiil 1 aA' JX3IV[ Winfield) for electrofishing, 44.3 (38.9 a iitrWile attA C 'a

Winfield) for gill netting and 24.5 (30.8 at Clarksville and 18.2 at

Winfield)-for frame ne .tting. Oil-values at thi& na'Vigation pool , i~

generally higher at the Clarksville sitei than at ihe Winfield sei.

L The navigation pool supports a diverse and abundant assemblage of

Commercial, forages and sport fishes. )Vc'torsc6ntributiug tO the[ presence'of an abundant ichthyofaunalrcodmnty Incliae:

1. A Variety of water depths;
L2. h variety of substrate types;

3. Large amounts of slack vater area; and
4. Availability of protective cover around the periphery of the

pool' in the form' of 8'tt*pi, snags, and -rocks.

IMY LAUk
The 'river lake is a u nique habitast i he AV'it siyite. n that it Abh a
totally lentic (s tai~ing water) habit'at, )IaJ~tk no einnettibfi kith luy

of the other identified habitat types under normal water level

0conditiis. t, adlt ion to the absgdkli 6f df1'uii V Wmybih
feaitu're. include reiat ively; shioV iIM;tetar 4iihi,' *bt, b-f twi
organically enriched iudirates, abdin dd vd-t (nskby&qt
msacroptiytes) and isolatioin from otieii ivoeiie ~ ~e~~ie

(except during high water).
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li~ia~i~biltty is j~e4Q~e4f #8 F "Timr lev.; l"~ qg~9S
of depr**e4ddIsolv4 op. l.i1c4.a.tritc.fc"

utitiat~.~ %oeigwtr94.fiu.$~t~e*S th r t'v ake I
j:o~et 'th~p inpt pro4 v# Wtt it *u~ a.

.So~tc IUertgb.te (table. 6.3-P) olce s h vrtk
Thed04inent bqgathic itvettebrate ta cletdi .orvr1w
habitat Ves Oligoeheeta. (90 to.70 percept). A majority of. the rooiaking

beat1~ic organism ipre,,cbirrnioMids fnd c**iapgnds.n.ttr

Coleoptera tass were collected (less than 5 petest)l the**e t*6 vice
collectpd in fev~other ***!as op habitats.

Density values ranged fro. 468 to 2,86/0Im t- he sqmples collect$d.

Average seasonal density wes 9221*2 at Clarksville aodZ.p6/a
Winfield. Overall average density was l,SO3Ia2.

Diversity values ranged from.0.53 to 2.61, ,ith compsite divprsity
values of 1.97 at Clarksville and 2.31 at Visfield. Overall. "te~g

diversity for all river lake locations was 2,14. Coqosite evenness
values were 1.57 for Clarksville, 1.75 for Vinfield.with-an overall
average of 1.66. 7

The overall average density of the river take was soced ialy to that of
the slough habitat, while the overall average diversity was enceeded
only by that of the navigation pool; evenness valukes were a"n Aw
highest as vell., Both the slough and naovigation pol k#" habitat
characteristics quite oiil~r tao, ths o r4*veF take. -
Features of the, river lake conadniiv~ to bqa~hic de~pet ~tS
higherp pri&iy pr uatiyity, *UIC~~w~ t th! Ut~.I
an abundance of~cover end hard suufae*s (stV,0 loe. upodh
features included the soltb 2loepleot notsre of u ~te ,1
presence of eutrophic conditions, the potenttil for, 01tr abetevt

reductions during suamer drought and periodic daeeess in dLineIVOO
oxygen.
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.IU spite of all _these potestia je at iuA flaates,-ebe 4 ive t Ads -am~i
of te key benthic hebitat.6 in the rtvsr system.,

Fish --

River lake, fish- samplinug zproduced widely diffeif ituli bWti" the

two sampling sites. Species, abundant st-both'*4tei *were gjiaxwA.ieidI (13.6 to 38.9 percent), carp (6 to 2.9 percent), shortnose gar (2.2 to
9.9 percent), -black bullhoad (SA8 to 22 percent)., ad blegtiK (2.9k to

2l.#,.perceat). Species abundant exclusively at the WinfteW*'riVer A4e

were -black crappie, (17.6 percent), iwmbite crappie (3 p~vewt-V, lvesommath

0bass.(4.2 piercent),* and white bass (2 pere at). 'Species abundant val
at the -Clarkoville site were lited to bigmouh buffalo (4.,3 percent).

in addition to abundant species present in the collections, sml.es

FT abundant species were collected almost exclusively at-the rivew-like-

L ~ habitat. ,These spocie o vermourth, brown bullhead, yellow Fbut lWAd,
bowf in. spotted gar, yellow ba,. and green sunf ish., Theec apeoee 4are

[j primarily collected from the Winfield river lake.

0 Collections of sport fish dominated the Winfield river lake collection.
The Clarksville collections were numerically dominated by forage .~0coarcial, species. Abundant sport fishes'in the collectioas Vere!a

U ~bluegill, black bullhead, crappie (black and white), largamduthlbass,

and white bass. Forage fish were diinatod bygissard *hsd Cdisuercial

U ~species collected in abundance included carp, bigmoth buifftlo,,'aad
-asal motath-buffalo. -Abundait predatory -non-~sporC or-esaminial ~pec tee
included shortnose gar and bowf is.1mQfteee re sunfish,

bluegill, largemouth bass, white crappie, black crappie, carp, and blackfbultheadivere collected at, 'the wlvar lake-bgbit~ft.. .I -4

3 Diversity index and, evisnness!2value., foEr the river beh~bitpoe ,,4$
£14. I. to4 Clarksville end 3.06 and 2.4-for Wifed-~e~tekod

diversity and evenness values were 2.75 and 2.04, respectively. These

values were similar to the average values for all pooled river habitats,

1 6-76
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river habitat) was collectqd at -tbo $vsO lake A0 imp"
collected with electrofishinS. gill nettiung, and frame nottifg. P
values wre, riespectively, 64.6 (35.1 at clrkavilt. and 100.9 .t~4rL
%VliI4) Ut1J, (l14 tAClerv#I*Iad 144 4f~l~ 44
(I1. a*t 41erkevil Is -awd r9.94at lWWN) 4d"1

IM, doIlectiefts indicate* that the tvo* Idu*'ai~tL u

part icusr14 tre 8r many-sport *ee ins !"Lebs mare Eased 6n thait
greeteet aeda.i h~rvr'ae~eia~~wcdl s i~e
The importance of each individual river lake is apparently based on0

shallow -and filled with *rgaUicaU7'.enAV o'b~tS Awd -idy. &

detftitus support iow apert ish~o dniieend4Aijb*ert-e~secWta .
forage, qW**emntie(~., C~kvl up o ee). 11'Mhm *Uch
are less eutrophic ad&contain '*dept vater' ase in e. mtes uI

L support diverse sport fish communities (i.e., Winfield sampling area).

Those features of -alatih habitat Sigoifiemwee~s aqendL*i. i**&d*e4:
L Leek of (or verylimited) ,,cmQ#Vst wv.: '

2. Soft, ocganialy41rimobed subat imta't . '

3. U~tllmuwstewdeptits, ak~~I
4. Abundeace of cover in tbs NOV* of Aqoti dSy.a 51

$lough* closely resemble Aest it (ttnding iuwetev 60ta.i" ~ **. [
influenced by their connection to other - quatic habitats 1w4it
doodisiaae "a 006" wfthi louh "4604'bs~ eye M p~it[

ta4d, 'La~ the pae ii~wil h ~im.te'n td

v''a
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oferi A!ty 4miisi, 'aa*4 0%N b~ok"Ut f

of 4i ha e+iuij~ w{l+b ofb o~m +Af

.and/or nery habitat for sunfish, bluegill, crappie and buffalo.

Collections made during the GREAT III study include young-of"tbe-

IIblijSltinu i d river earpsuckif ian the ". -. . "

. s'Inhirgi Po 181*10 ... ;-:+• ,++:-+++.

The habttat '6cated donatream of .. 'j* river iliitd' o ,l lttroas

of several habitats, especially sloughs and Littoral habitats. - w

habitat varies, depending on orientation in relation to major currents

and bhoreline coufiguration (i.e., degtreof -cu t
- into the ilalE,.

Key habitat ftatures inclde:

14. #Wlatively shallow, but *ariable, waiet depth.'

" ' tones of sl&a vft.t' it welf to- c ..re.t..

3. Variety"of sub state" t*i0'6 aiid-

4. General ly abundant co in th" fi: I f los, hotlf . '-

vegetation, and perhaps aquatic uacrophytes.

,SmWe' IoVtrtebeates (Table 6.3-5)
Ol~~0 igonefiattes +d~disated the +beuthos df thils+ 6abtta+ , aret'iug + #r° tcent

odtlhe- total" bentho-s. ftionaoid ndk*ini .* ihzA tiM "
grqlatie abndance. '" "' "

-Isf)OY 1dw

Density values ranged from 14 to 3,803/m2 in the sap ti ,t l.

Seasonal average density values for the two sapling areas mar*

it4wi ft 4laipiflwandi-w&WI f!wl WI * 1 . .jId ; -; + , A +

Diversity values ranged from 0.00 to 1.97 in the *amp1et"6UtU4 +

5 Coupositing the four seasons, diversity at Clarksville waa 0,6 and-at

Vinfield 1.40 and evenness values were 0.74 for Clarksville 4n"l*.4 ol

Vinfield.
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OTu I -4006 10/13 APlA 1-i
?VPVO 1 , a L.7 rq~ ty,4 $R9ma*~

o~ ra t.. n Uge~ hex d pee o4 .haIta
g*f4 QR ~tk ..)**her 4vr4 4.wisa PVVW

Otto of the I p ovr0 b rethiV 4q.ti * vep 4101 "w
VlI p111

In the downstream island habitat 4 amot*~ apphr of fish ae ;:,*, 40ted

resulting in a relatively high diversity. The donaut fish weratL

gizzard shad (44 percent), followed by carp (1.2 PPIFrOp&, GW4"W~ ar

(9 pec~at,freub"wter drum (5,percaa4t),. , river carp slr,
(4 percept).

Coppite 4iversity-values wqr*. 3.25 for ClarkavilLe e-nd 2.00 for

Winfield. The average diversity for the habitat type was 3.07. Average L
catch-per-effort (CPE) values. were as foltlwo; oleo trofsk.U4a 17. 9,

(13.9 at Clarksville "nd 21.$_#t Winfield)., XLW, not. 37. (326at

Clarksville and 348 *Iqfi&d..a Ee v 7,3) (9.OAt C~arville

and 5.7 at Winfield).. composatte evens values# wee 2.27.1or I
Clarksvilte , 1.99., for. Winfiel.4 aeraging 2-.1.

Categorical composition of the catch was a genterally *Ven distribution

of sport, comercial, and forage spac i"~. Carp ,inse t i. moao 4*9$St

commiercial *pcL collected. I%*~s came on aeset#~i

gizard 4, en4: white 0",# ph*e ",*ot- coua sport opactS . qtr

comon sport species were sauger, channel catfish, bakcip* 4[

white crappie. Youn-of-the-year green sunfish and largsowath bes wre

also, cotllecte#4.

In comparison with thw Othecp, hol t~tu%, s1,fest "d q*Oft,' ~*VMA f

average in this habitat, whereas abundance, w.masured by OV. s, I1

... .....

belwxyrI



IFactors influencing the diversity and productivity included the limited
water -1~l coaidit isis -fea to Vjoht~c d4ygaitds AW -he dtiew ?tips

Iof the islands.k.0

[ DIM PlI= s(VSRTC)
wuitfatures .t dike fields f4*"wb1.d tose f 'themihbt Awme1[border htabitia.. StibfttatdMee i Oiii gnra~l y 4eoft,;A Wf~p4 4 ~teo

ezeepe in soset of abreetosu. Cower wssi *#*e~nt6'ii tubf6&df t al,
log*, atigas scud'debfic.- Cufewii vtiocitbi'~rane ~~s A .

zones wmar ab6re, to strou* evi~rets IdberE ti*ttr Eldwi -Ofer dik" &A at
dike Itips. The rook riprap of the diket *~tidad *uiieIT6t subt-

for benthic invertebrate colontsato*, 4lthough only "-ft staiiitts
were sampled. All of the above factors enhance the suitability of the

El 1lki fi*Ws fort aqdat ic, fauna.

E Beatific Ifteftebriatti (Tables 6.3-6, 6.37)
The dd~foant;--tawon i* the'dike field habwitit was Olitochaoeta at 411'

F samplirg areas, 'ranginga ftoe 54t6 75 *)rc~at: of the total -binfhIe.
5. Ch iroubiid*wvre 'second itt relative abundance in the po oled ivr

r HNexagenia spp. was second in the open river. The tax& luopoda (aquatic
EL 00%*ftO, Nphieropftrii, Hydropaythidde (caddUnfies), md 4 iczcw~

were c mdonA.:."

Densities rangead -Arad 45 to 2,127/42 Adtid* tilei study. isttiftitl

Iaverage density values vere 1,589/u2 at Clarksville, 77-110, atq

Winfield, 3661n2 at Ste. Genevieve, and 1611.2 at Cape Girardeas.

K Die~st~:afg~d ,ft 0.40 tir-x3.' tIrlow thbW %uy.

eYdi~sVaue bt~Il5'0.1,2 14' 2 l.4f~ V ft '4- I0' M

444
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we.~~~~~~~~~~ f .~2 1~,a .8raetvl,~ or the ape*
263/.2, 1.64, and 1.86. I
The overall average diversity, evenness, and density-,valoes ipre .1,

1.67;, .ndA O/ respectivelqy.. Ti,& diversity yajiqe Vas the highet
overall diversity: determsined. Althog th V~l est eI

Coqmprskive-I lW~ aong the abitats,, -,the comparetively~bigh diversity

and evpjnass iP4*c~ts- tlkat the dikp fjmlds, support: en #seublege of

k~thqs'aot well represeqted, isn thar bebitsats., This is prokably
because of dike riprap, oqd the, diversity -of ciargrenta -n4 substrAgte

cqndit ions, conduc iv, to, bejpthic development.

Grace and Weithman (1982) sampled benthic javertekirates of skone d$-ies I
(River Miles 95-115) during 1981, using both artificial substrates and

dredge samplers. They found that 8. percent of theetotal. ben0thos-wvs,

composed of Oligochaeta.(59. percent), Ephemeropte,. (214'percont), and

Dip~erjs (1.2 percent). Trichop~ters, and 0dqn~tia ware. also cgjamon. f
Invertebrate abundance was grea test in spring -lv~ nthe sjsr.

SSUK'. ponar grab sampleasin similar habitats, in nearby sitep shovsg4 a [
different composition than that of Grace and Weithuan. 381 fopnd

Oligochaeta comprised 50 percent of the fauna, Iphemeroptera 47 ;,ercent, [
and Dipter4 3 percent. (Appendix Table'3-3). NO-Trichoptesra, et qtheta

taxa were found. .[

Fish 1
Dike fields (stone) in the open ad poqoledie ege~ supported a,
generally similar fishery. The dominaot fish goltd fo t*-"e

and opqa river,. rospectively, irncluded carp (28 and.49 p*Xcent),, 940rrd I
shad (20 and 26 percent), fteosvtor drum (16 and. 8 porcqnt), ,4pq1pt

buffalo (5 and 0.5 percent), white bass (2.6 and 3 percent), and chaftel

catfish (4 and 3 percent).
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Compsite diversity and even e.0 values ware,3,.27Tan 2,47,x win J4nIld,

3.03 and 2.06 at Clarksville, 2.18 and L.70 -at 49*,G ,wvive, sod 2.33

and 1.86 at Cape Girardeau. Average diversity and evenness for theI pooled river were, 31 15: aad! A1.4, and, for the, qp riwjew 2.26; G ad 1. 78.

The. overall diversity and evenness for the habitat type winro 241 and

2.07, respectively.- In &-il cose*, diveraity.vosluege-wre, well abovattheI average for all habitat type.

Productivity, as measured ,by CP59, was,. generally belo.. average_ for. the

dike fields. Average CU' vajues for tIhpooled a od pen river,,[respec tiveLy, were electrofishing (29.7 and 48 .2,)i tramml, etting U1.8
and 0.5), gill netting (4.7 and, 6.0), and hoop. netting, (1.1, aU4- 0.7)0[ CPB values at Clarksville, Winfield, Ste.Genevieve, an4,&CapeGirardeeu

respectively were electrofishing (30.6, 28.9, 48.7, 47.8), trammel

netting (0.1, 3.5, 0, 0.9), gill netting (1.0, 8.5, 6.0, 0) and hoop

netting (0.9, 1.5, 0.4, 1.1).

[ The commrcial fish category numerically dominated collections in the

dike fields, with sport and forage species represented to a lesser[ extent. Carp and freshwater drum were the major coimercial species and

gizzard shad was the major forage species, The most common sport

species collected were channel catfish, flathead catfish, white bass

and, iii the pooled river, bluegill. The major fish species associated

with the dike fields, other than carp and giseerd shad,, included

freshwater drum, smailmouth buffalo, channel-catfish, flathead coxfish,
and white bass.

Overall, the dike field is a. mdora*tely valuable habitat for ~fish hosed

on, sabo~everag Iverity and below average psodugtivity valyes. A:-

diversity of current Amd- substrate aomit (a# J es &9 a v"cnai[available. In .the open river,, the: dike. f ield hab4&;, provides, uauwSsof

a slack water and, cover wbiOh A" not .otherviap common- ia the. ope iar.
Th# importance of tbis-,habitat, hqwver,, 4. variable, based opon Ct$

6-84
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valtes, with those at+Cape Girardeau being much higher than CPE values

at the Ste. Genevieve site. L
Grace and Weithman (1982) intensively sampled fish populations

associated with stone dikes in River Miles 95-115, concurrent with EE's

sampling year. They found that 85 percent of the fish consisted of the

following species: gizzard shad (53 percent), carp (10 percent) river

carpsucker (8 percent), freshwater drum (6 percent), shortnose gar

(3 percent); emerald shiner (3 percent), and flathead catfish

(2 percent). A total of 45 species was collected, with highest CPR

values obtained at intermediate river levels. The most common sport

fish not listed above were channel catfish, blue catfish, white bass,

and white crappie.

AIN CHANNEL

The main channel of the Mississippi River provides little suitable

habitat for most fish and benthic invertebrates. Currents are

continually strong, and water depths are generally the greatest found in

the river. Substrates range from limited rock exposures to sand-gravel

and hard packed mud. Scouring of substrates by fast moving water is

also a factor (Tables 6.3-8 and 6.3-9).

No benthic invertebrate collections were made in the main channel due to

depths and strong currents. Fish were collected using otter trawl and

floating trammel net, although neither method produced any silftiicant

catches.

Only 61 individuals were collected from the main channel, a majority of

these being speckled chubs channel catfish (TOY), and gizzard shead.

Shovelnose sturgeon, bigiouth buffalo, quillback, freshwater drum (YOY),

river shiner, and western sand darter were also collected. LOL- 11
Associates (1981) intensively sampled the main channel in the pooled

river (Niles 500-513) and found that channel catfish was the dominant

6-85 [
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1 (2) periodic fhcut o f to Um~ov~

Fish

ThatfishCOU 4 riaViT P; i
Ldoiated, .bdto5 eeo carp (44 to13y pz

shortnose ,to 33~1 ecn) ,

* ichannel catfish (9 to 1 porcet. afi itm, bass (2 peat). O~~d

1ha4 and carR wre, abundant at *11 sapi-
catfish, white bass, and ahortaose gar abundance var i#

* locations.

Domin at, catepories of fish in the siecCne c "letOnse c r

.Tca plied river) an forqe (ppen river). Abundant go ncia1

species, along with carp ie fr vtqr dim, river carpeucke, ,*qd
smluuhbfa o ixsard shad mithe predominat forage specie..

Sport spec ie. "ie gaeeral ly collected in moerste numbers with thqt
highest catch-per-effort values occring at the Cape Givardeou,.aspling.

area. The most comn q~c s!port species wqre channel catfish,
whit basw it* crappie, flathead catfish. 4"d, i.n the,,pool"~ rirr

Ibluaegill. 14J .

,edivjrfity Ind Ims for tesd

averagd2 .37 a 1 .97 &t Clarkuvt~1e, 2.72 and 06A 1 Lafi .295

mad+ve 17. atAe* nd2.17a"Iet!e, pei~ .. ~
tL M iK £~~~tarsit jadex value for ath ' r sites ob~e~m

whorea" the combined -open rivet vue ie * 4 tty

index va le for all four sits I" 2.49. ftee.. vatva aversAge 2.0

for t" M pOld , ve ~ t h "1 0 t t C , ft.Sa ul

%fte-! C -qrt all hebiwa wt th l4 t~e t1w,

3divorsit ad evenness of the sidt-hannel fisbed.. 16r
low than average. In the open !4tr, aide chmanel diversity. faI

I ~ -i*. **
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evenness valu6es were situilar'to the average values for all abitats.18

Additionally,' ay of the'sport an veI as the predatory nonsport or

commercial fish collected during open river sampling were c~aptured at

side channel locations. F
Thea number of specieas collected at the a ile channel habitat parialleled[

the diversity vailues. Study results ind'icated that 'a higher than

avrg umber of species-Iper-habitat vAS coflctd At the open river

(compared to alli othe'ropen river habitats) and a lower than aiverage

number was recorded for the pooled river (compared to all other poled

river habitats).

CPE values at the side channel habitat also indicate higher than average
values for the open river side channel'habitat compared to other open

river habitats and lover than average values for the pooled river
habitat compared to other pooled river habitats. Average CPS values for

the pooled'and open river side channels respectively were electrofishing

(25.7, 55.3), trammel netting (0.4, 1.3), and gill netting (1.3, 29.0).

CPE values for each site respectively, Clarksville through Cape

Girardeau, were electrofishing; (28.9, 22.6, 15.2, 94.8), trammel netting

(0.7, 0, 2.0, 0.7), and gill netting (1.0, 1.5, 29.0, 0). The data

collected during the chemofishing portioa of the study support the main I4 portion of the study in indicating the importance of the side channel

habitat in the open river. The cheuoffshing daka indicated that the
a de channel studied supported a- large assemblage of species' 0$ taxa)
and high boms (96ls e ufce a) under low fow oniions.

Young-of-the-year channel catfish ana white crappi were &149" c"ltikted

during the cliemofishing study. .

several side chann'l fisheriesiwnve"stigatidni hive "en a"~

*.ipooled and open river, including collections In Picayune a"l W' MAU&

Chut es, which we're a'pled in the diset'*taudy; a(u~~

E74-F
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shotade ar, riveir carjsuchlr, drum, eiiibluegi l have Semerasli; ee
5found to bU the mores ebaat S'pecia "side chaineis. Sport species

pecetge r'gdrm t to 209 percent kih legift, crappie, 1141.

bass, largemouth bass and channel catfish cosprising the majority of

sportfish. Gizzard shad, emerald shiner, bullhead minnow, and river

ITshiner 'haVi been found to be the mest abun~dant forage spec ita. Evidence
Sin d ts so~ mot of'the non-forase species listed above utilized side

rchannels as spawning and/or nursery areas (Bertrand and Dunin, 1973;

Bertrand and Lockart, 1973; Bertrand and Allen, 1973; Bertrand and

Garver, 1973; Ragland, 1974).

LITTORAL! lABITAT

The littoral habitat combines features of quiet'backwater. ;with tholse of

main river habitats. Water is relatively shallow vith at least moderate

current at most times. The natural littoral zone provides sedmnents

which are generally soft and unstable, especially in zones of bank

erosion. The revetted littoral habitat provides a majority of

substrate in the form of rock riprap. Cover in the form of logo, snags,
And bank vegetation is comon in the natural littoral habitat, but very

Ul limited in the revetted Littoral habitat. Another factor of major

biologic influence in the littoral habitats is the frequent fluctuation

of water level,"'due to natural hydrologic changes and wave action from

barge traffic.

Natu Iral ittoral (Tables 6.3-18 and' 6.3-1)

3Benthic Invertebrates--The predominantly soft, unstable substrates of
*the natural littoral habitats resulted in benthic collections which were

yery low in diversity and strongly doinated''by oligodhaetes and

chirooomids.

I 6usity values64 ftidicated relatively hAgA producttvity 40e4pftii We fo
diversity a"'~ raged from 0.0 to 6,4961.19 during 'the st'udy. Averege
seagonal density va ue ierei 1,30/1P1 2,7/m2,20/, d

54"fm2 4er the''simpitig areas in &ivnstrem order,



Diversity values r*4$ed fr.om 0.00 to 0.9 during the study iutI

composite diversities of, 0.47. 0.23, 0.56. and 1.07 for the. fiqu;
sampling areas qnd co ,t evennssa. o 4 ,..3,Q-3.4a

1.78 for the four areas.f

Average density, div raity, and evenness values -were 2,14912, 0.35,.

and 0.36, respectively, for the toldrvrad1912 A.82., audi4

1.36 for the open river. I
Overall average density, diversity, and evenn~ess values %PVa ,19e

0.59, and 0.87, respectively. This was the lowest overall diversity I
determined, although the density value of this habitat Is r;at44at-

midpoint among the habitats considered.

Fish--The natural littoral habitat yielded a fish fauva spomewht

different than that of other habitats. This was due in pert to th& fact

that seining was not conducted at other habitats. Dominant species-in

the pooled river were emerald shiner (44,pe~rcent), river shinerII

(23 percent), channel catfish,(6 percent),.carp (6 percet) and g*;Fard

shad (5 percent). In the open river, dominant ,species were, gixxr4 sad

(45 percent), emerald shiner (33 percent),. river shiner,(6 percet)0, and

channel catfish (3 percent). Youn;7of-the-year of numeo*us species,
including centrarchids, cyprinids, hiodontids, catastomidsggad[

shad, shortnose gar, carp, mosquitofish, skipjack herring, white bass,

channel catfish, and freshwater drum were collected At, the 4"~al ,1

* littoral habitat.

Composite and average diversity valles were slightlyabove *verrge. for

all habitats, due primarily to the variety of species typiceity

collected by seining and to the effectiveness of electrofishifg in

shallow waters. Composite diveroity and evenness values WeeS t

2.00 for Clarksville, 2.15 And L.4i1 for Vintield, 2.0-5 M 1.~ 0,~ f~

Ste. Geneviev*, and 2.22 andli.53 for Ca tratdeav. Averags -410wottyj
and evenness values were 2.64 and 1.72 for the g!Ie rivew sod



Collection methods included electrofishing and seining only. CPS valeS.

.or, the popled a4- ope t*F#~~pvl~ S9~ tv h~(~

avid 19..5) and sliAing # .7 t~ 2IQ3) (2vau q~r f~qai"
reoe IIetoJy ( C4*ksvill Capp G *rdfpiu# vo le qiIs

habitats, bqt kbe bh.4P y#lF R a; 1,vw

'IForage species numerically dominated the littoral habitat, ntotably the

IinumericqIy .domin ad. by carp asp wr pw p'ieb hp ecfi
Ip9$ %O4,pqbase.

Revt~d1irtorql, (able 6. 37;0 and .3-2)

r ,,A~e the natural littIIoralf habitat, bekthoi, qj ph* rIIIpi-'tted Utq~vkl mt

wi as dominated by O1ligochasta. "., :Twer, ovarall #ivprity Va. 0 0,8at

greater due to the presence of lexAgenia spp. and Sphaeriidae,.& 'Well

I! s cipial~iinooaiAaaemb1#e#. locaeso*,sd ?

-,P pecn of thie ttolL b p;b~.. .

Dens ity vouoo 0,aapq f!rT idi4.S213 4~pg the s~

fewi~d "'"t 4t&4 U*. )4 ye 2p .9,

and~"A4 4AW .pd 7 j9 1 A1 ' 4 ',



Averat deiitty, divierity iWnd i4Mi Ui*,wil-tjA,"-p
a n d 1 . 3 9 , r p c l e y ~ l a ~ 6 & ~ l i d # n , ~ 9 i 4

for the open river. I

1.80, reopectifely. tidefore, the 6Vtt1 it@tl6i"ae~t the

less piEkctive hibitft't~jos Ad-uotv~t Ime of ,the beat aiji~1t-

of the ~~te it larea were iialet. the ritita#: ttedlf 4t

dominant asitkati iI the htitat, 4U-a dnit'Aiwad &14 tb ge~

I imititions.: 3enness viues",were genailly Above iteti&. d~tn UA
more stable community and a diversity of available substrates.

Blidy restilt indictated that' the t4tteIA l'ittori 10", lei t~ otv

tAiil the naturallital abathwwr e wtfbeti I
diversity was greater in the revetted littoral. ?be sbft SwMttt* of

the natural littoral habitat generally do not support a diverse beethos,

but the Oligochaeta and Chiroinakidie populatio.whc f.a"tZ

dominate this * one can ireaih, ektremnly, igh deneitiobk the6 tipra i

of the rovetted Ilit toral'siapported Idvwer dessittas.

Fish-D a llscted iftiththIVetted littotal haitt 1ilietw1]

fishery different from that of the nttiiA litteral ttat. Owett

probably differ because seining was not coadectied ia the revetted '
57 p**cet0, Carp X41 and 15 PerCewaVO, WO rk- % a * aWOW'
11 pe04at." 'Is( the p-661el ri**r,, fti"iA c~th (6 ,#rceAk

whmite bass (3 percent) were cme and, in thea open river, SOUlmp

(6 Oerej)l &a- flatiead egiffik (3 pewd6Wt) vdt st i~c
of tb h sitet ie i~ M adatftt time 4bobie ik *#*

golda)?: and gissard shad vere easttetul ie *4tit*O

habitat.



,at Ste. Gemeviewe sed 2.4 OWi 2424 at Cape strudeee. Aowqg
diversity for the Poeled river Was 2.44 sad L"9 for the.~~i

I peole rMiWewft3FI ft tih1& 6

Fish woe collected only by electroftahimS. CM values of 47.4 mnd 43.7
"es ebeateed for tbiblynted..'saie A** 0OWNtaQ WOOa*6

shoe me on ramd I4iawdee .tet&atiee .1btetroftokift ftlP

.site,,uebeJ Clatkovil tll (43O Wiaftol4 (SI) t5oaeeetP )
Ssad Cape Girrd&i.s (25. OU)

Coercisl and forage fish categottes: we"f abit oba t I ~lmlU ~~Cato' ad feembMaoter desa m the O desit dnaEp.t,.
gisard shed so the demifs"a #tg species.th'e *bsent edfthash[1the doietsotseis ih*abt n aha ~fAbdVS

smong the mre cowmopnsp egleep44A.

MO in*.6easGitAW to,! &he reveettli Ilfte1 habitat L69iti. 4001
cattb- ise tow 00044 rtubr, 961d4"6L t e w 60a de, vd Etaend

drumr in both pooled ad open river.

The turnt thee sveftw divormvi w()@ iao Vt.& tvwI44"
suitsb~tity ofobae S7h ttsEl(S

$to. Genevieve site werem bi~er fto "a"s Ot ft" Cop Orstadees s5and moot itbei4Epes e r itS..is qj d sc- ' " s*

Feaur L lem.eiUs~ w thsaAteval4,db 14

reduced current coadittr. settee. ewbtrafte, lack OCM~u1
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or singular and cannot have the effect of a stone ~&40ne~l

surrounding habitats and biota.

Pile dikes wre sapled only in the open river reach.. In allI cases,

0 sjt.o iim ,a a 4 I 0e4b e bwmotl

~ ~c~p(13 prcent) w~v1 ,cbrpsockp5e~~)
and mooney. (4 percent). ~. . .>yn

Composite diversity at Ste. Genevieve was 1.82 and *SRAfSte*9i *r4mH 2.27.4vexag op~ie~~ overall, 4iyers~t~~ woh.~~e
we~.4ee rie vewaefr, 4 l hX4;. 0po 5t.Yn; Oew

Metti4t;, 99440118 in #4V*V4q ,CP& V410007,,9fq ofptafihlags 07

for troel notOUS. 404 10.1f*r"4 Wowtig.Te.v~~~~

trml netting (0.5, 1.0), and Bill netting (10.0. 0).

[~~J The commercial. f LA c0togooy ww*-Awm44,m eheusat01v 01,0000
category, with carp *Ed river carpeucker being the met Abekt
species. 'th. domineat forage species was the gizzard abet. 10b ,~n

IoPr I* I
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(i dctaia .ai)celutted. ftdtht**b a eal 7,6 il ~wi

only other sport species collected.U
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couditima, Sud a vftutef E Em 1 tb9 td~d , Wt~im
stewn Oftea, #*gift' 'k" II hsu eetdiUuE Ed#~
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Average diversity was 1.* P and average evenness 1.62. Cate erntU *~ffoctaveraged 46 -foraw t~iJg e . I for boop, attlog,. JIM. -

sig&*W.iaqidiffereuc* in catceppa qot (cMi) was noted betuem the
two tributary 1000ths Ind. Cii 'alue at Sft. -Vdevievs and Cape
Girttdioaup- -r#sp.ti#Ely, e l'tPt~i 0. a40*.3) SWui0#

netting (1.7 and 1.)

~1I Forage and comsereikV2 fleWspecios. ade or the bulk of the Lieb
collected at the tributary mouth.

Gizzard shad was the most comon forage species. Carp sd freshwater

ii ~drum were the dor'-.oant commercmial species. Nkito bes".ourn
L bluegill, and white crappie were the meet cormn sport species

1collect[d.El1W
e1x
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T&Ul 6.3-3. iotic ad HFysical Quzutwistics ofthe RbwLd Wi fitat~1dRm

3:1 12
jpWh blAff$1, laqp"

Wwg. Crepp6 bL* bul
* haul ad cavp (pemot)

m (er) 1,503/ 2 (46-85) U
lU.a i . . 2,980
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Gilt mt 131.3
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Pttialft 3.36 I
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Tibl 6.39. Biotic ad ruauiat Grateristi~p of the 81sx-*Iud Ri, WM M om

Oii.,duzec F (IiMM 73 0mard Aw 40 -

twu T) 12 :IlaamglU*, 10

~mum (Sol) on-M{12"5)

TOM OCI1ECD It,122

CAAAM (*a)

I Eletrofiiuig86.0
Trawl not
Gill Met 59.3
HO IbApt -
Fra net 2 3.9

DflWBUv* av (ais anow ag Cra*g. Diveruity Evmss

Tbtalt 1A4 (025-1.86) 1.21 (0._%-2.49) 2.04L(2.3.03) 2.12 (L07-LU1)
Pwtia1* 2.34

IStaImm soft silt-md, daritus'

Typically Qm dwuuiai CaVO

I" Wr n-ory NO

*aIMb all -o"O
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Mible 6.3-5. Niatic ad Physical Ommateriatics of the Uwat Id of 1s.I-O~ft"
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~ WM) 2 Ph~uert dtua 5
a________ (T) 1 ime cavmacli 4
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IUMA OOUJL70 732
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Electrofisliing 17.9
Trml net-
Gill net 33.7 [

onet
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Seine

* DIVEfl gw (ranp) &vmeq (raws) Divef*ity ilbaI
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S13STRAIR oult-ad, own
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aMWm 0-3fp
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Table 6.3-7. Biotic ad ftysial Charatristics at the Dike 11.16 (Stons) uHiitt-i"

Paew itM (1) 16 Gioaird dud 26 A'> ' ,;
1) 15 A duMma:& a

zwutap (T) 3A4 lbdb iba 3
2A6 COml OfiiA 3

DoomY wg 263/n2 (14-517) ,~

'wui OMWL= 819

Electrofiabing 95. 7
Tramm not 0.5-
Gill vet 6.0
powa nt .
Ibtunt 0.
Trodl

Dr~wlY* aug (rang) MwuMM avg (=410) Diversity ZINIMInS

'btAlt 1.64 (0-1.94) 1.66 (0-3.22) 2.26 (2.18-2.33) 1.78 (1.7-1.86) .I

Pkrtial~k 2.41

SIJDSIIARSilt-emr, r d" re . d~rla

Omfi0-4.5 fps

DUE 1-6.a[

t hgd an oraw1 ims.
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9mm: .l 19.2. An
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-I e~A U tWS IF1At4
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Table 6.3-11. liotic ad ftysical Owracteratice of the Out"id ad M-~ ing.r I
cow mI Basch

2.6 *du
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m m 392 pL
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Trol no 0.1
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:1 TrOAi
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3fps

- ~1-6m 1
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Tabl 6.3H2. Biotic ad Rqyaical Oacteristics ofth U"m maid.uiit-B i

~AT III adws

'00AI ANOO _6 IuxpwoW wd 21
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Ta 6.3-18. Biotic and hyicel actristics of the Ihbwel Littadt Ibht-dfd
DiVer, MAT UI am
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Partialft 2'
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4.4 OVOULL cWrPArIoU 'd' *rA3ZAT vuu -.

Senthic Invertebrtes A geneiilly cyclic In pooldattbi oi and itiil or
seasonal basis. Benthic communities also are influenc"dbyp Iifhyl

factors such as water temperature, dissolved oxygen, water depth,

current conditions, and' substrate type. Secamm of thedtrndOh a*d

influences, the benthic populatlons smapted during thE study 'vated vith

L habitat and season. Although sauplinj efforts were iiot *uffilteetty

extensive to allow strict qualifications and quantitative rOia6s or

[= strict analysis of trends, general compmrisbns of hab tat6f s and seAiu6is

have been made.

1Diversity
The soft substrates of certain habitats consistently sapoorted a gieater

diversity of betthic invertebrates during this study. -n the poiIl'd

river sampling areas, river lakes, navigation pools, dike fields, and
-a ide channel habitats sUported overall higher d Versitie. of

invertebrates. Natural littoral oaes, sloughs, and the dbum adrE ends

of islands supported 'o'erail lover diver.4ties of benthle finii te8.

to the open river sampling areas, dike field, side channel, M*d "in

channel border (outside and straight)"habitats supliotted th :lili

overall diversities of beuthif cnve tebrates. Natuat '&Wd 6v't' ed

littoral sones, a6d m"in chArnel bordeit(inside) 4pvl6r 0 dtb4 rl6r

overall benhic divedf'ie..-

Overall, URViQA@I A- s, ny ai. addi. fuOh~tiei
higher beathic diversities. Zveness values were generally indtcative

o t



Density
The soft substrates of habitats in the GMIT III study area supported j
different den~sitis Qf boothici4verretellA4'ring this study. On a
seasonal basis. both diversity and density values varied with the
habitat type considered. However, in reviewing ov.,aU* 'Aat ppr
habitat,, certain habitats costtently yie14ed highr ofsti, ta

other haia,,

In the pooled river sslpliog &roe, 49vnstrqam nds of ixloa, alo, ghs, f
river takces, lad natural IittQral.*oqos supporWe the 4-igher overall
densities of bathi ~ ivrebrotqs._,Dikeq fields adsd bqee.[
supported the. lower overall densities'.I theopen, river, side channels
andldike fields sappQrtsd the higher overall densities, wAereas littoral -

zones and imai channel border habitats supported the lover overa511
densities.V

Overall,. s1914h5, river lakesj, and the doynetrem end of, isoods
supported the higber densities of bstbirc .ipvortebr"ts. L
lenthic invertebrate data colleqteddrngti suystga. that th0se
habitats affording reduced current,,speed, flow, and .more etthlo_
subst rates are more productive for b4nthia invortobgrkas. j
side channels. ike fields, littoral gose*, and oavig4"lon poolsall are
characterixsedby quiet vaters and more stable-soft substrates. .eke*1
fields also provide artificial substaoteacoducive tqo Comaiatte ,by

invertebrato organisms. thereby, onholci -41vewuit~ e 4esst.Zete
open river, higher benthic productivity on *esiywh o~~~sd
channels and dike fielIds, as other habitats have strong curreao OAnd
hardier, Msor unstlable subetratee90td y esta. o

The least productive benthic habit.e e~w t4 tIV*p~
swifter currents and scoured substratesi, afto* t the ms eheW1 '000"t

habitats. Sidie channels in the pooled iVer suppOrted me 0"0644



bemnthof lower in 4diversity and .huma"s. :!hs mVbedmar to
flocculent substrates 46d water "aslt~ t~1s 4 Pii

H Icolalie 7 4 " it vity* 1 eathi ivertebrate too. da"netraui aee 4fo L

.34ie~t amidsaitivities to 41AIOg IemtteS. mdijtne~s

'H (117es. 1970; Veber, 1973). Cortsal t have been d ~ a
inidcat~re of good water V.slity soi suitable ands~st1.m4tms

I Wh~~~tose other* are considered lndicagive ofderde teaalt 13
eawirosatal conditions. .

Tabl G.4-1provide$ inorsion an life bistory features 0$
ecological sonsit ivit Leeof maJor beathic iavertebrote tea$ col laq&&

[Idune6 the study. Table 6.4-2 rates the polluition tolstraee of tsm
collected, according to iofoniati.. from Velper (1973).

The invertebrate tax& collected in this study are ge*erally coasdered*
ecologically tolerant, or moderately tolerant. and adaftable to a
range of *nir stat conditions, rhe dominat bepthicgroqe, the

01 igochoota and Diptera are found -in almoist. anybody of wste ar

Iaquatic habitat and are comaiderdtolerat to moderately toterest of
water quality degradation (Pollution).

Genera of the orders 9pheuropteram, Trithoteor&,
r *0Tricboptera ,d Colse t geaqr*11T &C* 4"S 1

ofIe qulity 6--o 'hese A" Of to's-~

of f reshupter.4k auibt*I, fmo 4 S~ o
habitats hnmc e~e f~

w"re colleted.I
% rII Lapcrq *, d 10 4 pa, V

Ttaneilla04 vm -eets Ve. #,.A ~ 6
f ~ ~ MOii mom"".__________



aea due in 'pat tio water quality:'x egaations and an Part.'to hitat

a ~unsufei i ity h ae information cams trm several sources 6br
1973; Penak, 1978; Hynes, 1970; and )Eerrlt a nd Climns, t97t [
The benthic invertebrate data collected suggestsm eatRi
betwien habitat type ond'the ecological sen$iiiyo soitda,
benthic invertebrates. The 01ligochet and Dter eeal u* on

in allh ! ais sampled-. iphemroptera were most coinon in litoral,

dike field, and man Ia'channel border habitats. Odonoia lta ad fiichptra

Wemre closely associated with dike'field and main channel borderso with I
Trichoptera comon in side channels. Since significant dissolved oxygen

deficiencies are likely to occur only in backwater habitat$, this would

likely teone factor ~in the affinity of Trichoptera, Ephemeroptera, andH

Odonata, for wain river habitats and the dominance of Oligocheeta end

Diptera in backwater habitats. Another factor would be the presence of L

stone dikes and revetted areas, which wo'uld be highly suitable

substrates for colonization.

Mash above associations are primarily due to habitat characteristics

Inc luding substrates and hydrological characteristics. Wkaer quaslity

*conditions are not thought to vary significantly inong habitat types.

*.with the eic Lse"deption of localie OtORfeSec in dissolved oxygen a"d
water tmoperature.H

the ichthyofaunal coanities associated withiin the 0*14 11rchOf

th Nisippf Rver re*present a geeeraliy div~rse $ad P04"tc7VO
asab otobe.'he babftts implod, 04ivery a mut.es

term ot'i peies iicia Ss, tv ~ i r~i~tK ~ s*
indicate that the importance of a poirt lealar habitat kM *W i .

wettable wit'h reaotd to a te-44 ft - -ersIte
wit e, tii~or441A -ets'1V'- hiartoft t'. c," " t t

ti Ift itbe Isvv 4fa-tame.p of T



Habitats within the GRIAT III study area which support the more diverse

[ichihyotaunmal 't i uniiea vat i44 betui poled and open% river areas.
koreL diiise' asaie*bl'ges '4 fai'ise re founi at sie po d--ites inthe
dfki fi eld: habitat na+lga4 i 0061 'on ra-~d6&' i and main

Ii channel border-straih 4tet1 haItt L Wer e & ~t le a' wave

encounter~ed In the sino chan~iAelhilat.i Vaale,iveraiheas were.Ii notedat the embAiughbias t ao- vaue rcore ranging
be tim e 2'A4 and 2.8, indicating inderlitl dvrse fish coaailt ies.

Tionds 1n;'the'diversity at habiais in ifie'en river were not clearcut.
Habitats producing the higher d"vea ty in thepnrvr[1r~ a pnrie wre main
channel border-inside bend and side channel heaitiats The min C channel

habitat reflected the lowest diversity (in part due to limited sampling[success)14hite the remaniLng hAbitati produce diversity valuesu generally less than 2.0.

The hbitatt producing higher diversity values in the pooled and open

iI iver s8ftei ire those habitasts that generally contained greater
*11iobItat Variety within ea~h habiotat. This mticrohabitat variety
(urreats, dept hs, bottoim sedumts, log snags, etc.), aiouVith

gkesatr stability of tbeie habitats. wa probably the primary reason
these habitats supported higher divefeSities. abi ta at h littleg icrohabitat variety ad less stability. such as the main channel

balitat, iiipported low&-iiyesmitioa of flsh.

ftemmees values were generally consistent with iver at* values and
iodidAted liar W' itat iilus.

indicate that &ites and abttts cuStOIS fiah t 4UspseW iiitkd ' hOne S at a"

prodmctve than other*. Sees habitats wamre efameultlyprdt" tiveforI ~ ~ peie&~g~up~perU



GRatIt-incO-.313at14A

The species associatiop found in the opnrivr am oLW ~ ig

probably "ire isr elyr based uncur"eAt velocity' a04 its
physical parametots. the lent ic associated' speci*yi wre .. t ed in

the pooled river due to the presence Of nat~iget ion pool$j 51614b river

lakes (habitats not found in the i~pqn river), and th #1o.t, curreoxs

found at most habitats throughout 'the poled river. 0Co*A~ets1 ,, t)0 [
species collected most commnly in the open river vero pt~btbyAbI*#damt

due to the larger amounts of swift water habitat. lih addition,

construction of dams apparently has reduced the "aplotio~ of blu

catfish, skipjack herring, and possibly chestnukt lawirey abve It. IonasU

(Smith, 1979; Pfleger, 1975).

Certain species, such as carp and gissard shad$ were. tgpicallp bwqst[
in all habitats in both the open and pooled port icaq of the r~ver.

There were sowe indications, however, that carp wee somuuhet ge [
abundant in reduced current areas. This asuti~a s bed p e

greater abundance of carp at revettod littowol .rn4 stose hb s[

in the open river and side ebamoal# litral, river lake awte

pool, and inside bend channel %ordqr habitats in the_,Pooed, tv#. The
softer substrates as oiated with mst of those habitats ale n~ a

role in the distribution of carp. I
Specific habitat associatioas,, baed" vpon. p lso C klettddw.m

.4study, are numerous. NLbtat affinities similat at both pooeled amd epee
river locations include:

1. goldeye and mooney* colleefed Sist fthestt *q 4 .4n
channel border and dike Whitftei

2. channel-catfish at aer*l I

3. flathead cat fish at note ! 4. 4
habitate ad

4. shotthead redhormeea &10 e *eOt herdsl44k

TMe speciti/babitat asciati." the abmlI# WT I
river and open river are tamed ea the be& ht~ t. *04
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these species are associated are sisilar In the two segsats of the
river. Lto teals' dike field, isdA M-t cbi&ilirdftMa'b~i

Pbjiknal l vilater betoseo tbe 1*61" -aid -. r"hwr. Itoniie iWO

IiSpetteslbWbitat af finit ies that AIMf id -%a *6tedo~e; zvr
It"Oft~e lve xgesewal 1 4ue 1+6 hbttat v*V41irtIti.: eci ii'kt

LIassociated with river lakes, sloughs$ and' -4fti~atn,o1 atrti isit
the pooled river were either uncomon in the open river or woe
cdedted it hfabitats most ibitfr to 'tuie Inl th Ooolid iv tkiually
sie ebftill idd/ot auath 'of tributary -habitat). ThJie *eas[open rivet provide esseatiAl habitat, stiilir to thatiz thke pootiM 'river
hgibitors-. Nowever, this pea t ivei habitat generalyi oeaCte-

Ell .iV* and Uutially zWr-I as phjs icAl ly 1*pit5*rite far the ivec lA 4Ssoci-
Lated with river lakes, slough., and navigation pGOolsi. Consequently, the

11 abundance of these species in the open river was generally less than in
Li the poied ti've-v. i

IStudy itsltse alsot-reve6led the imbirtace of -p4*dfli& %ab itat to~o to
th4E diffe"Oent sapecies present in th t ft~ 's~ le~bi~ it is

K ~~appatmit -that pooled iriver'habitat* smth a-rfd '141it aes iite

I ~ ~~productive ichthyofaunal coimunities. TWe utopb sae*huSts
such as rive r takes and slough. plays an important role in the quality

of the fish comuioy tqen

I h i f ille, Ottih O~titwae ag,&.* w s Shaiile*k

3 ~ ~~izampleasbsoving the importance of eatroPhiec staetV~4 ' " M

river lake ha bit at*so mpled at the Clarkwitts site. rhese: **its~

"'Wa' U,"*0rv~n
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no as eutFrophic. UTilwaters. and dowastre*4 end of island habitota alsoL

were important, particularly for-apocies. sqch~ so sthovolomo;O t"wmen
sauger, white baose6 and otker fishes.. Main chp#n.1 horde;. see" Were
somewhat less productive, but supported a varied assemblage of fioa..
including taza such as goldeye, shorthead redhorse and catfish, which

were not always abundant at Qth-er habitats. The main ,chese"LAM4WAtL

apparently (based on limited data) supported fewer fishes thon kbe othier

habitats during the stoy.L

Data collected during this study substantiate data collkcted at. 'the

pooled river by Illinois Department of Cqnservatienbtq&L~gts, vbich

revealed that river lakes, slQughs, tailwaters, aide channeloe, and in

some cases channel border areas, are the more. productive fishery habitats
ic the pooled river (Bertrand-aaod Dunn,.1.973;.Bertrand and Lockart#

1973; and Dunham, J7)

Open river habitats which supported the more diverse-a"d produative I
assemblages of fishes include side channel, mouth of tributary, littoral

"4d stone dike habitats. StA ies by-)krtrand,#tW40len 449-71),4u0&
BertrAn4 and oavr(93 lso indicate the importac* .1aid4 channel
habitats in the- opn river. ,Other open river habitat. Apeaie4 to- be

seoiera1ly less productive,, bet siessii n~ecaqingrease
their productivity. locally,,,.,

SDR.lftiCal FACt to ttnim a bitat Vtilj!tt4A'

Association, of fish apocloas with, specific. habitats a, b~oad- upmn AMe [
than ablotic physical foctors. Loqtic. Inf qeamc, sch, "*A the, appjw ei-

ate food base$ sise and ago of the fish, and spaing roi9i* ii.. 1
are involved in the eitabtishaseat of ichehyofausal assooktes At "ti,

navigatiLon pool, and tailvater haitatoo Wish larvito p6ptAltion* '06i

A'
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not sampled in other areas, suich as side channels, sloughs, and river
lakes. Rowever, larval densities in these areas also ar xo~e to be

high (Mall, 1980; Gallagher and Connor, 1980).

The higher ichthyoplankton densities exhibited in the Littoral areas
(near shore) are typical of main river ichthyoplankton collections

I(Gallagher and Connor,,1980; Gill, 1981). These densities mybe

associated with general river currents, shoreline inputs from extrariver

L areas, shaLlow water spaw~ning of most fish species (Smith, 1979;

Pflieger, 1975), and the presence of largermounts of "cover" alonga the
7 -

Littoral zone for Larval and juvenile stages. It is. likely Ihat all, of

these factors combine to influence the distribution of larval fishes

within the GREAT III study area.

in addition to the larval collections, seining samples made in-natural

I.Littoral habitats at all collection sites indicate the importance of
these areas as nursery habitats for young-of-the-year fishes of nterous

I.species. Other habitats, including revetted Littoral, side channel,
navigation pool, dike field, slough. and river lake habitats, akthough

[Inot specifically sampled by seining for young-of-the-year fishes, also

are expected to be important nursery sites.

Analyses of benthic macroinvertebrate samples collected concurrently

with the ichthyofaunal surveys also provide information concerning the

E dist ribution of fishes be tween habitats. Pooled river ben thic densities

were highest at the Littoral (revetted and natural) and slough habitats.

Open river macroinvertebrate densities and diversities vere hi~l pt at

side channel and dike field habitats.

The habitats supporting the highest benthic densitlies at the pooled and
open river'sites were among those sites supp in$ the highep 4b*"~ity
and profutkoity of fishes. These habitat's can support higherdensities

* ~of fishes due to their higher etivrer~ densities. 3g

* Bmacroinv~ertebrate densities and diversities are iqwotast d0s to tt a
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fact that almost all fish species feed on acroinvertebrates during all

or part of their life cycles (Hynes, 1970). Those fishes which are

piscivorous in nature also may be attracted to areas of high benthic

densities due to the presence of higher densities of prey fishes in

those areas.

Based on adult fish, juvenile fish, ichthyoplankton, benthic

macroinvertebrate, and historical data, it is apparent that abiotic and

biotic factors influence the distribution of fish species and densities

between habitat types. Physical factors such as substrate, current, and

depth, influence both the benthic and ichthyofaunal comunities.

Additionally, the benthic community influences the fish community.

The habitats producing the highest densities and diversities of fishes

at each site do sc for a number of reasons. Important reasons include

the fact that these habitats supply the appropriate physical as well as

biotic environment (in the form of an adequate food base) for the fish

species collected at each habitat. Additionally, life cycle needs in

the form af appropriate spawning habitats (abiotic), nursery habitats

(biotic and abiotic), and larval habitats (primarily abiotic) play an

important role in the associations of fishes to particular habitat

types.

Collections of fishes, therefore, which indicate habitats such as -

littoral areas, side channels, sloughs, river lakes, dike fields, and

navigation pools, as being more productive and diverse, are indicative

of both physical and biological conditions. These habitats possess

characteristics important to a variety of life history phases. Spawning
needs and juvenile fish needs are satisfied in shallo water areas such

as littoral and extrachannel areas. Additionally, these areas

frequently contain higher denaities of fish larvae drifg spammins

periods for many fish species. Along with these factors is the *We

basic factor of food *.;Alability. The areas with the highest deeetie[

of macroinvertebratee also were amung those highest in fish

~~11
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I pr4~civit.U s~ P4~r~ tbt-.Z igo lbiot*W ae cemimad with the

phyica fatuesof the habitats, influence the apsoclaion at fishes

to specific habitat types. The areas which satisfy the biotic and

&biotic needs of. A variety of fishe # sappot the greeot abundaeand

variety, of species.

Co2Wrcial and Spart Fishes

>11The fish species collected 4uring the., -study qpre clas fiLe hesed o"
their primary use within the GIRA? XI study Ae&. Twe&y *poe~t species[and aine-coercial fish -species were identified jn the, col-lectic.

The remaining species were placed into tbrew categories which we[forage (19 speci.es), predatory-non-sport or comercial (9 speceee), and

omivorous non-sport or coimercipl, (5 species).

The corm ercia1 fishes collected were nepmrieally dominated by carp in

the sample collections. The other coomrcial species collected wete

IL freshwater drumn, smalluouth buffalo, river carpsucker, bigmuth buffalo,

qjuiLlback, highfin carpeucker, black bufflo, and grass carp, ~i order

of decreasing abundance in the catc4,.

The data indicate. a tendency for commrcial fishes. to be mest abudant
J in electrofishi ag collections along the revetted littoral habitat. i~n
[1less-proooctive .areas such as channel bordraes these Ei~ha#; more

alfo fraq~sni Tagre abundant wla ur pcLe ith, the areeLno

The cbqnne I cot 0i0h, Wp~h mp" r"At,

Uas side channels, river lakes, na$.atL" poote, 0$010 04 44*

fieSlds. Commercial fishies also vote eaMeM is tbae. areas. Preoeq
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non-sport or coercial and forage fishes also had higbest proawttoa

levels at these areas.

Commercial fishb were generally look specific in their habitat

requirements than were sport fishes, based upon collection data. TheeL

fishes were common in all habitats, although specific species within the

commercial fish group showed different habitat affinities. Sport

species generally had dore restricted habitat affinities. Spor~t species
typically were more aboodant at the pooled river site* Where appropriate

habitat was more abundant. Comercial fibhes (especially carp) were
eammely found in all habitats. The abundance of co mmrcial species in

areas vhere other species are less common is riot unusual. Carp ad UantyL

other commercial species have loe stringent habitat requiremnts than

any sport fishes, and therefore fish are frequently the most abundantL

species in areas where the habitat requiremnts of-other speles are not

met (Pflieger, 1975). i
Young-of-the year fishes were collected at a ivairiety of habitats. 'the

natural littoral habitat produced the greatest number aad vajriety of [
juvenile fishes, primarily due to the seining collections made at that

habitat. Other habitats obere collections provided a'variety of t

juvenile fishes vera the river lake and remvet-ted littortl areas.

Young-of-the-year fish specieb collected at a varlity of h*ttlttfl

included channel catfish (painaihatill, sttultl ILtoraI t-i#Attti&

littoral, and side channel), green sunfish (navigation pool'. rirw ake,

downstream end of island, dike field, and natural littoral), and

flathead eatfish (t~kVett~d-.Iittoalk, AWin Aatfa l'biddi). l

association of a vnay't ~a~'fEe~a hb otMlt~~.I

river lake, aM4 eOthor, 6hale.vAtet1Alk~tat5 s efe~ e it~

general shallow water ##,I~ig4habttII0UA@ oat W4#4Ct~s# t' Mkiicecd
current, and generally mors cover avaMabe at these habitats, makift

them 4"rtaV itt IW C4 , kM
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I ~~Tables 6.2-Il Vend 6.2-12 describe habitat attiIatii ofLj~ ce
collected during, the "t~y. Of the ctciat ioi4s, carp r~e conf[ in an- hbpitat. -t veat abundant In revitted 1tt'toral ;"d atow dihe

habirtt. Freshwater drt Wrel foiAWd coWmely in ~t. bit~s

Lespecially the mals channel border, lttotal,' and ti& A CbiU5habttat a.
buffalo were moot commonly collected in riverI6 ia~ louh Revigt

pool, and side channel habitats. Carpsuckers exhibited no close habitat

associations, beligfound in wait tabitats.

I.In genetral, sport spoies exhibited more definid habita assoctAt toes.
1 Channel catfish weremnost abundantly collected, iLn'rAtUrAlitt

[habitats, but Oere eomoon in dike field, side chaniel, and 'iein clkannel

border habitats. Crappies were closely, associated Adth ror' ims,'1.slough. and ftiavigatibn pools ia the pooled'tiver and ite chkutel's 'aad
tributary mouths in the open river. Bluegill and bullhead. wer~ clsely

[ associated with river lake, navigation pool and slough habitats.

1.Flatheied caffish: Oere mo00st abundantly collected ith t riette it* toiral

Iihaibitat' but otherwise 4ere simtilar to channel cakfisil liiteri of
L habitAt asetiiaios.

IIThreatened and, Endangered Spec ies
*11 pecies listed :a threatened or- endaigeted Vy thE' Utikted tates ikh

and Vildtife Sirviee or' the stat~s of trliiuoi '6r M~lourt were,

'collectAed dnting tht investigatt tons' (11lliois bvfirtimnt lot 6*Iw--

II tion, 1979; Nioui Dep~iiaent ~tcons'tt6 fS l~~s &.ia
Land Institute, 1961).

II 3wev4WI, 4e*6a .1: * e 66o1*ced, tut a*" tiavlk ibe

II weStera sad darter.

T wo specimens of bib"14itE i1, k lected aiAM *1tiiVe,
lake. This species is~Wdi4~the stati..'t~fr

Ihowever, the collections were made in Illinois. %ae species Is not

3 s6-4"



abundant in Illinois or Nissouri, although it is widely d istributed in
i4.1nois. Floodplain -.asAgaill~is svi 40uqp viI qmtU

vegetation, are typical habitats for this species Sih 19w

Pfli.;qt~s 1975). Based upon ito habitat requir4"aests, WARt 4 Iq :
surprising that b owna bullbWa spec ise. voiee Iaql d th-: rjvj
lake habitat*, it is probable, that they say be found in other o

habitats, in the study area.

Specimens of river redhorse taescollected at littor-a are~s the W
Clarksville and Ste. Genevieve sites. This species is not abundant

anywhere in Missouri or Illinois. 'It is most frpquentjy colecto.d in[I
medium-s ized stream with rock and gravel bottoms aqdstroag poppow'"t

flow. The river redhorse is intolerant of silt buttaps rbdp r,1

and pollution (Smith, 1979; Pflager. 1975), 1qonaequqnkLy, 01#n Op~eios

is likely to remain uncommon, in the GRIAT IUl area of Op *si55AffA [
River.

Western sand darters were collcted, a the VIiugield qqtu1 t. [
habitat by seininS and in he main chatoa O1~it''t, a * kile

trawling. This species is not abundant in either.10LAAei UAO
ItU is associated with pure sand habitats and is intolerant of turbidity,

siltation, and strong currents. It is, pt oj4ti t 4MJawl

River, south o-t the oth of, the Missour Rki.,w(i~gz~1~;~h

1979). Based upon the wesatern siand darter's . ppi4rqressit

is likely th~t~sseia pnok'abondsalt, 4 i~tAMl Pbc
abundant, vxcept peahAp ljop"11 ist.GR4~U tay tp

Pa. i L

Although not collected during the. present study, several tirosateaed or

potent iek to occr haeC.eltdi bMa~Iei ~ ~ u~
species include:

Lake sturgeon WAip~er fuln~os)

A11-1to gar,~
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1 Alabama shad (Aloe. alabama.)

Sicklefin'gbub 'Ibiemei)..

(8mitkh, 1979; ?fliagerj49?5).L

UThe lake sturgeon, although rarely collected, was once common in the
Mississippi 'Itver. It, odcurs- in the Hisuisstj#1 *Wot** ue-r iveors
above 'the mouth of the -MissiourUi vR',r. Obverf ibing, silttion,
pollution, dam vonstruction, And tWabitfat lost Aid all cousi&e~ a~

for its reduction from its former abuudende (ftitb, 1fl7*t at~ser;~

1975).

LThe pallid sturgeon,- like -the lake sturgeon, is a large river aped..s
whost sbundance ha decreased due to dam idduttuction and cbanmael

Lmodifiettion. -It is found in the Missouri -Xief and in the itississipipi
Rivet sotath-of the Missouri Rivet , isouth (Smith:, .1979,; ?flegaw, 17)

UPallid sturgeon vero c611ected by Grice and Veithbfn (1962)-in zh*
vicinity of the Ste. Genevieve sampling area.

LI The Alabama' shad is an anadromous species that enters fresh water to
spawn. It has historically been recorded in the Mississippi River And

11 its tributaries south of the Missouri River. Abundance apparently has

decreased due to the construction of dam on many rivers. The adults

are historically in the area to spawn only briefly before returning to

the sea. Adults do not feed while in freshwater and the

young-of-the-year migrate south after their first snmr (Smith. 19"9;

Pfiger, 1975). Grace and IWsitlinsn (1982) also collected the "ee sa[] in their investigation of stone diks habitats near Ste. Cenevieve.

Alligator gar apparently have always been rare in the GA? tKU *t'U area. They occur downstream f rom the mouth of the MIssouri 1".ew,
seem to prefer pools and other extra channel aaac. Ume fishl is taepDfrequently weighing over,100 pouands. Little is known of its, It 6
history orhabitat requirements (Smith, 17;Plee,17)
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The sturgeon cbuab and sicko9 fto_*ieiopuqep4$i

sPecie. They occur in tie0IpSver doe.m Ae"s~.~
River. They are tolerant of tu$rb44.t 9aefod over ft-w "ad at

gravel bottoms. Little is known Of telt~i~~~fta;g~e
(Smith, 1979; Pflieger, 1975).

fishermen on the Miqsiippj_,River, p 4 te* ct.e iH

(Pflieger, 1975; Smith, 1979). ~i'

It ~vdet f~s heU~tv~twq.4ah~tb~ six thgo4*qn4 iA'

C4A"o lY CPo;tad- Tbhy .nr4k .,"jar in only part -oftat4~paj

likly to Illam Ou

4 <

*4 4 lj A If

Aim 'k
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IiTable 6.41. eological fteqatieam avidAa..eiatife of Mjor
Invertebrate, Taze, in: the I3t a1 Reao

[ITaxam Ecological Requirements and Associations

(iRouatdom Nematodes are found in almost any aquati Ic
(Roundorm.)habitat ad'body @1;Witer. They-ave Oneofbhe

most, tolerant 4and adaptable invertebtate gSiaps.
Wood habitats are diverse, ranging fromL ~ carnivorow% pred*tiouA to omnivorous bottom
feeding. Nematodee are moot abundant in softI, substrate.s, especially where aquatic vegetation

* I. or detrital accumulations are present.

0- OlgChs4et4 Iber' eonmon, in soft substrates and orgaatc
(wormu) deteitutsfound in stagnant or sluggish watets;

feeding consivite of the ingestion 6f sebotrate
matter and processing, of its organic constitu-
eliti; generally tolerant of environmental stress
and often proliferate in areas receiving heavy
organic inputs (bewage, for example).

L Uruina 3~t reuatl found- in shallow wat~ris that
(Leeches) providis cover, &#wUas istbesubstrates;

most leeches feed on body fluids of larger[1 organism., but some are scavengers or carnivores
on smal-lir organism; leeches are considered
generally tolerant of environmental stress.

U Hydracarina Water mit"s are, most abundant in staudd.S water
(Water Kites) habitats havbag squsatic macrophyte development.

11 They ore genarally intolerant of water quality
dogradsttoesu. Weeding is primarily carnivoroums
or parasitic upon-other aquatic invertebrates.

I svpoda Ussally rwaeftte to, shallow watersm with
(Aqua tic Sowbugs,) abosdeet cover~ ia the form of rocks, vegetat ioe..

- ad 4e66 ; rleR scavenger, but do teed an7 V laat~te'4et ~raelySensitive to
~ environmntail Stres

Oetaeol - C~~1aw'reoulyfound on 'btv~1H Spigti)swfat* habAft11itats.' UAFY Ueed4on
ao;a~ *egNM m e detritma. Little

f-Ift~smtA ioet~ 101waialeo regsarding pollution
~j] - - telrmume
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Table ,.4-w1 l aqZogiea eq qsuts ad 4spa~ o tMjr

Kovrtekrat* Tax*:in the GE4TJII i Isob (Cont inued, I
Page 2 of 3)

Taxa Ecological Requirements and Associations

"lPb..ropters O0cupy *I*o*, any bv*4 of vell-oxygoet;nd
(mayflies) water; thoy.say, be ifound in rocky riffles,

burrowed into bottowvilts and sands, or hidden
withinclyeps *orwoaic detritus; probably most
abundant im rocky riffles; moot are herbivorous;
senerally coos idered, moderately tolerant to

intoloront of euvironmental stresses.

Odonata, order, coat ainaidragsof lies and damolll How d,
(Dragonflies, like the 4bowroptera, the nymphs of thts osder L

Deselflies) are foud, in a Ad&, variety of relatively clear
atr;are carnivorous; and considered

moxierotely torant to intolerant of

environeental stresa4.4

Trichoptera Host abundant in gravel or small-rock riffles
(Caddisifliets) with extensive mtss of algae; require-,~ hndn

oxygen supply and are generally restricte&.tb
shallow, relatively clear waters; considered
moderately- tolerant -to intolerant of
environmental *treas,

Coleoptera Major insect order containing aquatic adults as
(Beetle&) well as aquatic larvae; although the orOdr U.

large and diverse, . ad aquat ic foft'ectAW~
var iety. of hab~atoe,rthey are generally
associate&-with valp vater, clean substrates, and
s quatic 'vegtti0W$ bowever, scam ar* soot comin
in faster currents; larvaet My be foud'ia
acculmlations. of, aafie detritus; uvt*g

Hesiptera Cqoeofsvaldiverse fspilits *4#otI s
(vrmet4 sme f kboba. tie only, in tbk*,

St""es geam 14A 4 'A qoust, b& t
or abundn tI

sam occur I* el linging to rVAS. I* I deo
solid substde. %ay be. present 06 t
owrtfs5 1 J~peuist biw th** tinllw

to ot 'A

Clina" to "Ott
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I Table 6.4-1. geological Requirements and AssociatioP5 of Maejor

Page 3 of 3) u W (% Lq

Taxa O5gpp Icl Requiremnts ad AosociOW

Diptera TIo most abundantly represented orqbJAemo*
(Flies) and lakes; found in almeat every type of squatic,

[khoitat; exhibit a $teat diver~ip-&"A~dAtI
I~L association and life history; the ftmil*

Tipulida. is coonly encountered g a
tions of organic detritus, upon which it feeds;*-[I ~the family Siinalidae is usually ~q 4 ~dto
rock ! in riffle areas where it filters oraicl
particles from the water; the family 4A.iaI ~ ~~is most abundant in soft substr~# i
detritus, and upon aquatic vs' ~ .is

primarily z herbivore or detriV* lmIichaoboridae are characteristic of- Jop^14e
water and soft substrates; are predaceous uo
other invertebrates (the above JI4Aw* molm up a
majof ity of the Dipterans coIUAaS#A),i9r0I. exhibit# a wide varietyp; .OJ*~

environmental stresses but is 40M pet
abundant order where strooo-4 0

Gastropod& Mbost frequently tolleotw4 Ad, ud bI e
(snails) containing abundant ve48statio4 ~ eb.

vorous and require abundant di
al~kaline pand relatively hAA4 #Ximg~ m to
in order to thrive; given these 'WTOO-7
spaitivities, consideredm dptI~jtt

into lerant of envirotatl, 4

Pelecypoda Constitute part of the ulluse b&W -A
abundant in "Uml "Oftv d
gravel, substrates a d 004AW

i4*#h eatvl s W U

3 ge~~Srces: . 55, 9)

Ubtt dOma.1
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Table 642

1u2ertibiite Ti~ti(Cstiud, ?e 2 of 3)

Tama Pollution Tolerance*

Trichoptera
Philopotamida*II leureclitsisa'pp.1
Syrdropsych idae

Potawjia flava x1 7,
Wyropen'he orris -

Ch usosche *pp.K
Leptocerida.
Ceraclea

Colooptera

Stan*lmi. app. K-I -

hrosus app. T

II PCbdroT s app. ki

4 C2-Iomda

Ta3p ia
-

-aeuin

PO~tndur &pp T2

.4 - .- .. ---
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Table 6.4-2. Pollution Tolerance of Collected "at-hic 2188

Cot -6 . of

LITaxa Pollution Tolerance*

.decorM
C.plumosug T

C. testans
'c Iiatus LI

ledpea ferrineovittatus
Xesochirononus app.
flarnischia Opp. 1K.Robeckia claviger
Cryptochironowua app. T-I
Parachironoms app. m

Glytoendiae OPP. T

app. H-I

'Faralauterborniella *pp.
flicrotendivea app.-I,
Limobhroaomus app.
L. inadestus

Tanytaraini
Tanytaraus app. -
Nicroapecr app.--

Orthoc ladinae
Cricotopus app. M-1

Dalichopodzdae
Xqiid de
Cyc lorrapha
Gastropoda

Calpeloma app.N

Pelecypoda L
tlnionides

*TTolewaat;.-fdrately Tolerant (fol

soee: 3Vs 19S2.

I~bs, 193 *2
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1 6.5 COMPAAME UMA1 OM PAK

Most qWddtitatiVe analysft of aquat'ic hb~itft dirface 111ea*% fif the
G A In1 reach of 'the Nisiissippi Iier IPAW been'lisi. -to- 'the2 **led
pore ion of t14e river. Comicart ov tei tl pes ad[ construction of -locks -and daims "id4tiar na4zgt'ion aidj"ie avaiieited
*sch interest in -pooled river hibitit areas. Mith6' ~qic haa

in the open river also ha*' been greft'ly- influenced by havI~atio6'

structures, they'have not been inventoried I''thor~ughly as the pooled
river habitats.

Habirtv within specific portions of !the open river hAee been described,
(lug. at .I., 1974 ai6d Ochramm'nd Ldwis!, 1174Y "and the 16616 .V*ft!
'fetur*6 of the river between St. Louis and Cairo'have been aaitied
(Stia at &I. , 1974.- Johnson at &L, (1975.) summrized the 'Ofttts of
the -9-foot navigation channel on aquatic -habitats Id the EIddile[ Nissfisippi 'River.

Accordint to Rasmussen (1979), the open river is being reduced' in *idthI and most of the habitat types (except the main chadnel and mete thuimel
border) are being reduced in area. Sloughs and river lakes and ponds
are Iscarce In the open river. Art*A& easu emns Inads for tvs pk~ksent
6 t%*d 'of the GRMkfIU reach corroboit thes lotemn t emt

5dtannel and mito 4bavid boidev habfttta actoutt'fot over 90 Psik of
OWIh .EIst ar*a.' Sichs, '*'var t"kes, 41A pd&Ws wiete arce W "eAe
aSW doiw 4are *Wftn. ta a-hWa4 m~eat poafry babe 4wed.

navigat ion and flood control purpose.

f' r4pano b AA Ld WhOV 4 V~OW

~gjf a. 1?l d~6E'udtu~E~t~stis hbta0
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Iowa. The open water habitats mapped were main channel, side channel, L
lake, and pond. Waters supporting aquatic vegetation were also mapped.

Total aquatic acreages measured by Hagen et al. (1977),for the apep

river are 17A! percent larger than the totasl open river 4CcO" eag ~ured

for the present study (le5-1. Some of the variat-Ion !identified [
is probably present because the two studies mapped different babitat
types. A more likely cause of variation, however, is the fluctuation in

water levels recorded on the individual data sources utilized in each

study. Water levels apd,, therefore, water surface area can fluctuate

greatly on the open river, an well as in the pooled river.

Sternberg (1971) mapped the Mississippi River above Lock and Dam 26. He [
identified several habitat types, but did not measure the areas of the

habitats mapped. Colbert et al. (1974) evaluatead the aquatic resources

in Pools 24, 25, and 26 as part of the Corps of Engineers' inventory and

aseeament of the navigation pools (Solomon et al. 1975). Acreages of -
main channel, river border, side channel, dike field, and backwater

habitats were measured. Yarbrough and Hensley (1980) also measure#

aquatic habitats in Pools 24, 25, and 26. They measured main channel,
main channel border, side channels, sloughs, lakes and, ponds, tail-

waters, and marsh. h
Not all habitats measured by Colbert et al. (1.974), Yarbrough an,

Hensley (1980), and the present-study are-comparable, but several of the
habitat areas are simil.ar. According to Colbert etj 5. (1974) sqde I
channels made up 27 pgrcent of the pooled river habitat.Bid he el

accounted for.l4 perceat. and-.23 percent of the qqatch*ltot, 4Lathe

Yarbrough and Hensley (1980) stuidy and the preaeat stiuy reP" tvely

Colbert at al. (1974) found that river borders and dike fields taotker 1
mode up 57 percent of their- study area, and Yuebroih end 9""~~kW

found tbet main channel borders comse 53 pereeag, of ,tho~e0
river. The present study limited main channel borders to the efS teo"

4 6-153,,,
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the wing dams, and that limitation probably accounted for..theI ~ ~omparatively low percentage (38 ercet, fae e~e ~nr

Channel border.

Both Colbert et &1. (1974) m24 Yarbrouh and Renly l ouoflqat[loes than 10 percent of the stud area consisted-of main ban~..
habitat. The present study identified.18 piqrcentof tkle area aq,in

channel. Again, this probably reflects the difference in the, definition

of min channel and min channel border between the studies.

,Th~to~alaquatic habitat &cresgs" measured by Yarbroquh and Hensley

17 _' 0 n h rsn suyTbe512 ifee y21pre4
Haen et al. (1977) also masured aquati.c habitats in Pools 24, 25, and
26 and the total acreages masured differed from ~those in the. present

Iistudy by 4.6 percent.

[BEUTNIC MTBAE
Several investigators have collected benthic invertebrate. in the,,qpper

Mississippi River, including some collection sites investigated in theLpresent study. All of the benthic studies reviewed, emphasize the
domianc ofoligochaetes in nearly all habitats and seasons (Hall.

II1980; Binge et al., 1974; Sparks eta.,1979 Colbert at a.,,175;

Union Electric, 1972). The only ezception found occurred in the main
channel habitat,, which was not~ape for benthos in the.sn ady

Roa et al. (1975) found that various Insects tax&a were niticrIZ4
dominant in the main channel, withOligochaeta being second in.

abudaq.However,.oligochastes dominated the benthic biomass in the

0main chlnol.,

Besides 01 igochaete, other abunslant and well-diatributed tasa lcle,
Dipteta, Trichopteta, and Xphems ptra, 'with Chiromms ___ "MI nk
being two of the most abundant genera,(Ball, IPSO; RW PjICI

6-154
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Grace and Weithuan (1982), in sampling stone dikes in the vicinity of
th S.Gnvieve site with dredges an artiiilusris on

that 01 igochaeta, Ephemeroptera, and Dipters, taxi compriseda 85 percent

of the benthos collected.L

Backwater and quiet water habitats provide saw olf-the most produ tive

habitats for benthic invertebrate.s (Schrest and Lewis, W97;- iauswanger,

1980; Colbert et &1., 195 Sparks at &I., l i oe-cnanne__sand

madin channel border habitats have been identified as key benthldc

invertebrate habitats by several investigators (Colbert at al., 1975;

Sparks et a1., 1979; Nesaanger, 1980), in term of both benthic [
diversity and de nsity. Dike field. have been identified as key benthic

habitats in the upper river, serving as concentration zones for benithos,

especially in areas where little other suitable habitat is- present

(Hall, 1980). Ragland (1974) found si e channels in the open river to

be dominated by Oligochaeta, Ephemeroptera, and Diptera, with man

channel borders more abundant in Trichoptera and Rphemeroptera.

gg at al. (1974) found most side channels and main c'"hannelI boriers

dom .inate d by Oligochaeta and Diptera in thioen er. " agta i9)

* utilized artificial substrates and dredge sam~lers. 11ge74et a.-
utilized only dredge sampler.

Several factors have been identified'** key influetkcas-upod 6eihic

populations and composition. These, factors include substrate

characteristics, current velocity, water level. diag and0 'season

(glall, I .40. These -are co niistlent with infisscing factors diiscussed

earlier in this study. Silt-clay substratas ha*e be"n fouind to 6 h

sand-gravel ore least suitable for benthic colonization (Eail, 1466).

antrm of seasonal change~s in bontilc euities, aeea

inlieOtigations in or near'tfe si * area have fOWdta biti

'diversity, biomass, and density reach a 0 mim in '~tt tt

fall (Union Electric, 1972; Sparks at &1*, 1979; Colbert ot Za!W 1975;,
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uige It l., 1975). This, increase may be due to several factors,

3including increasing primary productivity, reduced discharge and current

- velocity, and natural life cycle features.

The ecological requirements and pollution tolerance data for important

benthic organism.Are stimarizod in Tables S. 44- a66 6.A-62.

FISUKIS --

[Relative to~l th adi*iLU data base on benthic invertebte Ai tlt&

Upper W istt.Luw teexisting fishery data bqq I q

sive and *or siti soiinific to the present study. A nudsr 46f "i

invest igat ions hav" e6;kndce in the various hi.ao ~

GMAT III re6~th. In the following sections, data and coicuefoft~om

the present oU tlbe-ompared to those from previoiiw LvaI.

tions

Species Camptsii/ialativa Abundance
[During the present suLfs apigefr'ao. o

the species known to .currently occur in the Upper Kiiudpt W

Table 6.5-1 list* those fish species recently recorded -ew th~e td

area but not collectid intiihe present study. The coUial

species are gisuatd sha4, carp, freshwater dru, and caml.t$b

Other common fish include, bluegill, shortnose tiW riiirai Ii ,ad
crappie (Sparks at 1979; Union Electric, 1972; R 197Aq

Duhm, -#l'*id'.#O&Lockart, 1973; Barttikadb~~*~
Uertas4aa4All ) jo;Urtrand and Carver, 17)

Relative &biiu4o~Aece a0--#onant species depend in lat4q~b ei
habitat being conslf&4. "Tbe species listed above arec

abundnt in ~yR~~,shad and carp are the 4sstes**
nearly every hab1itat1MD-q k

The most imortat- a fish species in tOe atpy AW

indicat Ud' .imortaf fdheries statistics, are carp. bftkl.

-Il



Table 6.5-1. Fish Species Not Collected in ihe Present Study out
Inown to Occur in the GMT III Study Area. i

Common Nme Scientific Name

silver lapr'ey Z!l twiu3AI
Lake sturgeon liAefueso

Alabama shad Aloe aleamae
central sudininnow V* F
Grass pickerel -99 a causa
Sturgeon chub H oci ellds

ielfnchub U
Gravel chub x. iuhctata
Bigeye shiner Ntoibov
Ghost shiner N.________n

Striped shiner -. yoe Ie
Biguouth shiner .~i1~

Spg oce ini 4me N. Gue"d I
Silverbdad shiner N. ~d
Blacktail shiner N. 4*v6tuc HI
Suckerwouth vinnow La aii~Iibilts,

Kisitssippi silvery Minuow

Lawgecall.-atonerolle,
Blue Isucker
Wite sucker _____

Silver redborse Nmom

Pi rate perch

Blackstripetomme
31 ackspot ted toltimmow ...... so"
Brook silversides ___

lurbot



Kno toOccr i th GM I Iudy.-90.'/u51.

10I, boo -As&~

F#ler *...M8og~O~1qq a qfqs torus
tK6i;u oat cu oteGRTIItd'~a

Fliierheddre

Sluntaer darter

I] ~~Orangethroat darter jjje -

p Sources s8, 1"2.; Pfieeor, 1975; Smith, 197%9;f 8r .,ajji#..979;

1E et &1., 1974; Schrm and Lewis, 1974- Raqlau40 74;
Grace Su~itan, MI8; 1111CC,4 1062.
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freshwter drmi, and channel catfish (Sparks at IWO. ls79).
*1. (1979) list the following seis"amt G. I to

fisberma (in appronximpte order. Of 4COSOCO:C~WW4
chmmb eti.,I.p,0p Vi gWe 'be54 I~t

flatbead coti se, bls csfibp4lq

The taxou@i* .apoafit iond relat ie aboedesce o#11f fte "W~Ia""
fram. been foasud to0- bu genral ly comanieteeg from I**ee to asow fl
the V j# * )mht'o significant m1tory of aei

4k.00. 40 omo wo exhbit sigiftm oq""~~$
euces in ss* #9##*ttions) found in the stay ore"., A

th pcis'l-, tive into shallow voesut

water period*, Thpc~entristions o fish in th 4pi FLYp1

sinr of ton eg 4 gh habiats

young-of-the-year individuals following th pasia periuei ris $
and early summer.

A wmber of iave'st igstors indicate that 0#I duss:ity OW4Lv ~ fa

the fisherys expressed by ams a .us~rw. ef O wproly

occur in aid to late sammer . *ereao mitaio barvowte M- 4$V W.'tty oft
at teinod in the tat* fall (5uabmhm. 1971; bmoros 4 4 Owet, 4?SJft

IMtad us,17; Sorttod d 4EAt t ml roed -"A 400.
197S). A Saderv oatmr My * ~4
sathede soy be Iu' OfteOV6 40146 4"W (toris*ft4* 40

codtis. ihmat~etto Us4#A*ty OW 0. its 0000

thereby iuWCOWeiw tboe eiatr4 1" -a Omew of 00 4

N~

:11r



iss. greeter catch-per-effort. Smmr water and river condition* my*0enhance fish movement into, and habitation of, backwater and quiet water

habitats in colder season#; bem6*erj eateamb ~6~'l~~ asLI concentrations of fish in main river habitats during late sumsc or

LA number of invegtigatieea iwvblved saipUig anA 644rii ' f :A 1 1k f ish
communities of differont habitats in the GR It ZJ 1*'~.tW~f A

ti ~majority of these investigations used a habit4W'cladttfieation system
LL similar to that of the:present study and focused on s&ting of side

v channels, sloughs, river- lakes, and main cheatel V60t '4i1bitats.

Fisheries data resultiag from these inv'etiptiefs 4*eivtently indicate
the importance of side zhannels and river lakes as hfs1habitats,
in terms of both diveceity and productivity. IFInhAdvnl border andH main channel habitats have been found to be fat leas #roductive and to

support a much les diverse fishery (Dunham, 1971; Beftrand and Lockett,

fl1973; Bertrand and Dwwj 1973; Bertrand and Garver,- 1073f Bertrand and

Allen, 1973).

LL. Fisheries biologists with the Illinois Department *E~ooarvation (IDOC)

have sample4 in %h Clarksville, Ste. Genevieve, and C4~p#,iVf*deau
sa mpling areas as weiU as near the Winfield sp~A*Tft " 14I some
cases, their semplieg ltat ions ware close to those u~nd~n the present
study, inclting the Mookakia and Picayune side o,*k, the Uaettown
Wildlife 16fte, and: tailwatera of Pools, 2*nAWd S0444kr add vetheft

[i(1962) investigated fish comznitiee of stowedibea ilk a reach Owe the,

keot*f. Anuie tWXLig~.te *i q 4"s, AA A~

6r.



I-

The fol lei habitat associat ions of abundant fish aecilehv 0

deteiw frau the available dots (Osahe., 1971; Sertroad and tidartL

1973; lortrand and Dams 1973; fertrond and Gawwv~or4I

94wssd 04. IIM L;

River Carsuncker Lartamoutb bass

River carpeucker 8tmr 01ke14 ~

Freshwater drim cisard shed [

Uktamd ad serer, 0973) 4Ou#'IS W ete u* *A"
the @astr-Sfe. Omovimv OWO.i. they Ltmo tht piu, at$4

dikes. Aftp* aheteose Aer$ sdbtas e*tuh *g.r
OiLe dikes* -be, Pi1. dibe'a weI.* L ts b W46



ii with stone dikes to be Sitar~ Ohi~ 4''d , kv A Ic4~ i~
dr, shortaose gar, emerald shiner, and flatheed catfish.

LGIL As6Citem Ci98 ) UntaPi .'

habitat T6~'tia GR*WT ft" riVer 6~~st Wi g410'V4

c 0- colecteid , lth the ia in ch nel, iIi.i Y" 1 tv~~
mahch~h"e 1iAshety, were afifbifi~atly Ie iimi k be' ofi otii[habitats sampled by other investigators. The most abundant apeilIn

the main channel were: channel catfish, silver chub, mooney.,

IAn~bst of'&6ther Invwsatisator.s 7 hiave 4 c

as iloogha- and ido dfia-bnel ob~ . ~o A41t 'ftriiits[ (Schramm and Lewis, t974; Ellis, 98.

Action Teom (GREAT 11, 1980) considered theselextra-channel habitats to
-be key habitatsi 1tikant Utt iiui 2  ~ (O~ 1

Ufaris fac tors Are' 464144ete';iprat iv iftueht ihtbiW

asociain omaor fih.ii eef~t n1114 c i~eft~

3 the distribution and habit&
the carnivorous predators aid the ft"re spec tea (40Ctr* It").

Thie hiitat- A4 MIma~6' thW I6k"d htM &

-IN
*. t *'f~ ,*to

r -eft



Deact ndipitivIe

relevant to haiaaoA~osad~f .y4l~ip9'~

habtat. nrmJpn; fpi PKi sctp~i ?i*5971
Farabee (~9,~dS*~ i7~adta .a9 ~9 q~~,

study.~

The p~le #-~i~'iy l~,pQr 40~8N
species generally found in deep pools and deep backwaters of injPT",z[

rivers. It feeds largely upon £ogplankton and other invertebrates, r

*AlthougI0' OitlJe isknf en abq $,,A nctivitf it i aiY1

bqin'tint Oril a4 a ppeplyobsqwldt4 go9 Vccr.pe ~~p
bttous in sustater.4

The pov lqope sturgem 7(1#2ew h~bus 21ja 14 ope qi te;

species typically inhabiting_ 4s. 1~me O~ &m~r~a 4 q

of strong current. The sturgeon Is a bottom dweller is open chamoes of

large rivexs," and en t~tl1a~;0 ~ys~.s~k.J~~ lly i
pr fair* are",, with, a~rI uEi P~ Qb~;q'~b

sturgeon fee~ on4s~ q ic~[
placeito the 0oen. 'rO a~p i 'JO

The bawl is (Amia etva) is a o~dw i"I*tae of flooplafat*s p4"

-

?" I I],-



II of adult bowfia*V "0 43016. Teu ngst ~ Wrea
cease and other ml1 I 1*a Spawning tahk##V* *Wdi April[hrug Joe* on clan' substrates in VOW 6V~avy
vegetat ion. Dvf in are %J iomlo caught by 'ftOsbeti , jIEthei~r

[I ~sport and coomercial yZ~~jj~*1s~ 7~

The gar (Lepiaos tens s*ppe)* 'a. mjor predator in te'ul cys of
the Mississippi River. Tesrtn4we (L. platostoiOW 4#96ove gar
(L. osseus) are tb*e *At eoipn species in the std 'r*. "it4 -uisabit
met quiet-wter habitats~d 4n4 t -1 lerant of a1i~ a~iomn
tal conditions. The gary1 VAW~ coe int VitrIa i~ ael

areas. It festa lybo vfihand somes OmetWWW pey It
spawns in shallow water habitats, especially those with aquatic macro-

phyt* dsewIopWsnt. 2b* gar has verr'~tI la~asEte EWoto

comercial f ish.

The gizard shad (Dord.... e!~ E Is proiab~ 11 ft t ra* M

fish in the Mississippi River system as well as in most other-* tin tra
L.aquatic habitats. ft -a theo sot abunant fish collected during field

collection efforts. The' gizzad shad- i's a pelagic spa"Me-Prdins

pelagic eggs and larvae., It is highly tolerant of envirometal stress
and is found in all habitat types Ii. is primarily plankivorous in11feeding habits. he gizxar4 shad has limited value 'Is a cam , mcial or
sport species, but it is important as a forage Aish for predatory

G specie.in

Te cyprisid family is a large and divers, rop %th ichheoi egratsIrepresentat ion in most aquatic esv il nteS. "We f.ovimO12 qlomi
were collected dert tits studykI er~dase carp ~i~

silver e~*~



Speckled chub (.asv~s

Flathead chub, (HI. trcilis)

Spotf in shiner (R.piotvia

Red shiner (N. lutrensis)

Sand shiner*(..ariR)

Itutnoed minnow H
1Fthoad minnow .( rmls

_Centr a neroller t!P". . I04
The ahove sppe Los.. ae nraLjy iily 4i&4ribateid, Oloanatv, *e4 ft1

cosmmonly associated with big river habitats. Cypriniido are moe Olosely

associated with flowing waters then with standing waters. General

hlat.k a&;*"ciatiou: Qth cypriand. o. LIlecte4 in tW#--ata.4y "e -t

Small Streau main Einer zaskvasrs/Poo1.,

lornyhead chub Grass carp Golden shiner

Redf in shiner Speckled chub Red shinqr

Bigmouth shiner Flathead chub Sapd shinerg

Steelcolor shiner Silver chub Dullhead minnow

Spot fi shne Eerald shiner Bluntnose minnow

Fathead minnow River, AhinerI

Central stoneroler Mimic shiner

The majority of cyprintids food on aquatic invewrtebra~es. b$ son food

on attached- algae and, phytoplaktaq. or combine the"e foods with their

invertebrate driet. jli carp to an omnivorous feeder, extracti" Awet

and animal material frm bcom sediments. The grass i qS3

primarily on aquatc 14 byte

6-165.
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4igpeod or 'dprin,~ are rodv Viom

spring thrui a aorty of - pakt in iayi u 7
~Spaw~ng Occurs 'in a varity o a~iats.

Ctp( ii~u ciipio as one of the' most'sundant an. _4despead 'fish

'f the Xis isii liver. I it kc isi n~in'nearly ail 1iabttat i& few
* rrestrictions on seasonal or spatial distribution. Highly tolerant of

fbecitogiei revrnmna tessatecpi a significn cmr
cial spci well as a l, spori~ pecies for s ome I iiIierm"' CarpIiare associated'vith nearly any substrate,-cover or current t pe. 'It is

a ' totmt e wih a d iet Of det r i 16s and bentid tovertrtei.' The
carp I's aetclly aadm spawner, depositing eggs on a variety df

ssitiii' but preferrdng submerged vegetation.

-Thd c~rptuiiirs (Carpiodebsopp.) an ufl ltou pp.: recommon

rdoesentatives of th~e sucker 'fmiy (Cattsto-iAe i n 6h6I~s~ip
' River. loch 'gin~ri are widely distributed 'iia 'vaiety ot baiiis but
ae tasually'aesociated with soht substrates ftomVh,ithiy teii"po[benthic invertebrates and organic detrius. bothbAffAlo add cap -
suckers are associated with quiet slackvater or backwater habitats but

[jgbeeral ly waefer areas of slight 'to Moderate current foe iiiV604,

of Ol te qillbick (C~ryiodes typritiui), ri4etrpi~ucteit. dg*io, and
mo~ttm earpathr (C. vetlif,60), the river catjeuketU Cal"UstIi ~abobiftt aind widely distributed iii ii~i Wsssipt i . 'iwiyfbf in

Ism ~e i sSibCiat"41 whclbaiwd r ~AV ird-stk

0 0ttat. All three species pkikiti 46' etk4iter Iab(fts 'JdjiU

Spig eSoerally occurs in spring and early uiinr.

I gtae -jim~th* slftftii-i finabitae4144rei4,ci tot deip qitpI
Spafting ocusi atspring and summer in quiet backwater habitats.I especitally where sAdflats and vegeation occur.

1 6-166
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Three redhorse apecies were collected during the study, the shorth*~d

redhorse (Moxostom acrolepidotun), thq -riyer rqdkqr~q.,(M~.,cjAr.tum)
and Lhe ~rlden redhorse (M. eE~ithrurtys). Thbq redhorae 4p"i~kq,!a

similar in their habitat requirue~ts and life-history featlure!!.. hey

prefer the open water areas of larger rivers, inhabiting rocky or
gravelly bottom in zones of strong current. Principle, food its are

aquatic invertebrates and, in the case of the river redhorfe, molluscs.V

The channel catfish (Ictalurus punct~tui) is one of th q aqor 4qQ~t anid

comimercial fishes of the Mississippi River. It is an abundant aind

widely distributed spec~ies, foqrad in virtually all habitats., it is mostI
abnan nmoea e e littoral areas with an abundance of snags,

tre rots nd nd katnko. The ch nnel catfish feeds in shallow

waters, extracting benthic mecroinvertebrates and plant materials from I

the soft sediments, or picking organisms from rocks and other solid

* substr..tes. Spawning usually occurs from late May through July. Eggs

are deposited in natural cqvities.,among logs or snags or in undercut

banks., usually in quesecludqd wtr.The channel ctihi
highly tolerant and adaptable species and is perhaps the prize sport and

coomercial fish in this reach of the Mississippi River.[

The lateadcatfish (Pilodictus olivaris) is similar to the channel

catfish in term of ecological requirements and preference*. It is,[
however, less abundant and less widely distributed. The flathead

prefers moderately deep and quiet waters with *bundapt cover in the form
of.snas, tree roots, or bank cavities. Flatbeads feed primarily on

invertebrates, fish, and crayfish. Spawniqg takes pilace in late June
and ,July. Eggs are deposited in natural cavities among l9os and roots,

or in bank cavities. Like the chan"el catfish, the flatheaA is a widely
sought sport and ommercial species in the )Uiasissipil Riven

The most common ictalurid collected'during the study was the black 1
bullhead (Ictals . j-) Atpuh thq, channel catfib ,49Oo ~*,,A4*ly

distributed in,& variety of habitat.s, the black bul4h0'J1 _pU
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IGRTziI-zco-s.5sY .1
t~w ~e bun#ant whoere it *ccaare. The, p;*ferred habitats of, #i44ack

b4uU aere, qu**A,,;)W tra qdo. wVh s*Pftbtou a bljI tuz~bid~y., .. 0u~a4C ,W,~ p arily upon 4~~ ~csad ml

c ruestagens gleened ,fr4 ,ttkIom stpbtzate,., Al1ak -btal Iead# Iqrly
Li spawn in May or June. Rggs are deposited on soft bottom, usually uinder

*u~ag. soi ~milr-tru tures affq;4Wp cover. ,,h ble4 buAl~-[1 eadis ppular sport fisb hut bas limited valu as a coswia
species,

Both tbe-yello, bull1head (Icturus natalis) and brown -bullhead.

[1I. qpebulosus) ware collected during the study, but as-would. -b

expected, few individuals were collected. Both species prefer qu~et.

clearer waters with dense growths of aquatic vegetation. They are.

primarily bottom feeders vith a diet comprised of insects and crusta-

ceans. Spewning charaoteriatice are similar to those of the .black

bullhead.

j71White bass (Morons chrysops) and yellow bass (Moron. missisipptensis)
were collected during the study. %bite bass was the more coinon,.4ut

U both species are comon in the pool, littoral, and backwater habitats
and frequently concentrate in tailwater habitats in early spring. They

feed. on aquatic invertebrates during early life, turning to a predomi-
nantly fish diet as adults.

Both,-the, white and yellow bass move into tributary attres far Spawning.

- which generally occurs in March and May. The white bass tends tq epawu
in open waters over rocky or gravel bottoms. The yellqw be.tjA4f~to
spawn in shallower waters, again over gravel botgom.

Several taxa. of Centrarchidae (bass, sunfishes, crappie) are coao in3the Nississippi River system. This family *a a sgnificeqt ~ee# t of
the fishery for sport purposes and because they provide a forsge ,bop
for the larger predatory fi~h. Cetrarchids are more comeply fog in

lotie water habitats, especially those having protective cover qed.,
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spa~hing habitat in the form of aquatic macropbytia. In the VWONAiI

river systeW.' centrarchidw are generially mdst abuodent 'in *140~ , Aide L
channels, and floodplain lakes. Littoral sones OW4 the: uar ~ d*Ibte

navigation poolt also support sizeable tentrcbid populatifto.

The deiutrarchids Are predominantly carnivoroas,.: Younger iuadivds

feed on planktonic and benthic invertebrates. Older (larger-) -U
individuals feed on macroinvertebrates and fishes. Larger bass

(Micropterus app.), when present in a habitat, are generally the top [
predator. Centrarchids associatewith vegetated zonev-tar spe0m#a

purposes. Specific spawning activities are variabl# amongt,'a#ej usually L
occurring on or in beds of aquatic macrodphytes, or an shallowi-watt-

substrates protected by aquatic macrophytes and similar eever. H
The largemouth b ass (IMicropterusaa...joides) is cesson in-flowinigad

standing waters and quiet backwaters. It is one of the more adtvely i
sought sport fish. The largemouth bass inhabits deeper water habitats

and slackvater or backwater zones. Spawning occurs in *pritgtfehwly [
summer. Prime spawning areas are rock or grav*el bottom it-riItttely

clear water, near vegetation or similar cover. I
'The smallmouth bass (NicToptertis dolomieui) replaces the Iargdiiouth basI

in smaller clear streams, and is less tolerant of turbidity and

siltation. In the Mississippi River, the largemouth bass is more comon

ad widely distributed than the smallmouth bass. The. mstmo is'most'T
* common in sones of dense cover and in r6ek-gravel shoals or tiftl*561 and

along wz"g dams and revetments. Spawaing occurs in shallow wvtanear [
cover and on firm bottoms. The peak -spawning periad is from 4rudI

through June. f
bluegill (Leposis mactochirus), is one of -the mst abomei Avi *4ly
distributed sunfisas tn the Mississippi ltiver system. 41mb, 16

rjaches its peak Abundance in ponds and smaller, lahe,- it U15 446

inhabitant of backwater areas, impoundments and td'eb3*It
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along major river systems., Bluegill mop intp. shiaUlcWiev4 # fazi

feeding and speming activities. They generall y €ptrtwt a s -A

nest in shallow wa er with gravel bottom. The spaunLSn pP*id e ede

L from May through Auquet with a spaaiag peak i June.

The green sunfish (Lepomis cyanellus) is another common su pf ;he

Mississippi River system, and is probably one of the most widely

distributed fish of those collected. It has been collected in virtually

F every aquatic habitat. The green sunfish is tolerant of a wide range of

environmental and ecological conditions and has few habitat restrictions.

Spawning, however, usually occurs in gravelly or rocky shallow waters

with little or no current. The spawning period occurs May through

August, with a peak in June.

JI The white crappie (Pomoxis annularis) and black crappie

(P. nigromaculatus), although frequently collected in the Mississippi

ef River system, are not as widely distributed or ecologically tolerant as

the bluegill and green sunfish. The crappies are generally associated

with shallow or backwater areas providing some cover, as well as with

floodplain lakes. Principal food items include microcrustaceans,

insects, and fish. Spawning occurs from April through June and takes

place in shallow protected waters with silt-free substrates.

gSauger (Stizostedion canadense) primarily inhabits side channels and

tributary mouths providing abundant cover. They feed largely on aquatic

Iinvertebrates and, as adults, upon fish. Spawning begins in April and

occurs over rocky shoals exposed to good flow. Sauger are often found

in abundance in tailwater and main channel habitats, notably during

spring and p-obably in association with spawning activities.

The freshwater drum (Aplodinotus grunniens) is essentially a speties of

large rivers and reservoirs. In the Mississippi, it is widely

I
5 6-170

' '71



distr ibuted And abdAAu, especia Ily in deeper vaterb hev i ia

current. ke drum if a bottoon-doelter and 0"#- prmafil on btt. [f;
i'Whirtebrates. rt is a pelagi or open-Viker spgumer'l ejIectiag eggs and

spers in the open water.' Spawning primar ily oceu~ in April dind'Nay. 0
The dru is a major comercial species and is frequently caught by sport

fisherman. .U
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7. 0 RISULTS AMD DISCUSION IVOR 0131 3I0LGCL~W-

-. two -'uitw tows at eacb &ei~t~aia ~%E i~~ei.~~

6 6e -*O w -tg ollitedt utift this iiut . Ilckslpctic s & i A W ihrire

sVO d* att indite. thit 28 14beci"S b4: m cotdti 'tgii
GR90 Il rTWACh (Uiukdth ad'. 'i* 18) Twtyfte R* NAdwet

Vbeen coll* tid btiween Alton and th* mouth tof ti Ohio.U01d 21 Wt
26sepeciei htve be"t collected ii Poole '24', 25 , and 26.

No large mussel beds were located during the sampling effort; however

sampling was somewhat limited by the designated habitatsii *d--il

e*ffort ekt d'.' Lubiatki, e 0"l. 19 : prcaids~s ta ufic*I ',6vi4 Ia-

tioi4'IieatInd that, low numberi of mussel ipeies per olue

Ii eqi ited With high leivels of rtecent, dradking. -6hi6 664t

iufl.ehc.thfte itociation."hut -becausse thilaasi hx a~'

V ~ ~ ~~#toftial'caasqi-ffect relftishripr. Although the i ecl~tdb 8
are inconclusive, some inferences can be udc regarding dt~fgift

activities and mussel populations.

[1 sampling,41*foirt ftbl. 1.1).M

(hickory nut) were collected.
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ASOCIATION OF =amJI I
Of he31 pe imnscollecte47 30 04*.4 peuceust) wort coljected ,Lthiw [

the Clarksville and Winfield pools. Seveuty-foaw percenst (3) of the
sp4a e~ To cQ ~e;pd at, Xbe 4i,14.PP~ L#-(.~2)[
22.:6,pe set 04 re qc . A&tb 0 ~ hu~u ut Vr

Truncilla donocibous p~ qrete aqq ~ ~ J b
species, Aublema plicat4, Fuscoak4 ave!., 54EE k

s~~lea tA% a at, tbq Wpsfitold. pool. Qpo mussel, ?vuapcU1 -,,pp. s~w
collected at the ;,t. Gn~eve siew* o re col~od';Ok .te
Cape Girardeau site.

AM t~ -A~aslip athdi achb habitat type *#We. -- AWver
the visjority,(54.8o percent) w~e cap44 ip the di" 00MI ~a~i ~[
lThe outside Uepd-cbsnme Jspzder babitat yieldd 161,A p#~~%~ J
totak catch, the xtVraSt str toh-b~sel bordar yJAX4*d 64,.* awu~ of

tue *~c, e~letheotI * hobitq~t **opled yialoIed AqU34:; to"~q off
the ctchc each (Table 7

Three mussels were captured in the navigation pool and oase mqseI. *p
captured in the tailvaters; hOWvusrO -thoe UqS pp ~

4s0l7 in ~fr"K nets or "-M vow-"'I4
areas would be necessary to determine moseal q ''

one mssel per 10-minute tow. , ~
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5/UIZ

ib*le 7.1-2. wi~si,. edcmby 86 ra g w i.N iim %wow.,

llCaadkwleI Winfield ste. Q2uvis Cop aira4.W Ibtul

1~mi~ 0.125-1.116 1.875 0 0A 0 754.8

Mki~n chowe1 1042p 0 0 0 0 7~~32

L msids bad 0 0 1 0.125 0 0 0 iVO' : A --. 2

Outside bad 2 0.:6 12 0.25 1 0.125 0.~

Straisit rpsi 0 0 ~ 2 0.25 0 0 0 0 2

SI idechaml 0 0' 1 0. 125 0 0 0 0-' R2

[ N1miptiampoo* 2 1' 003 7

Tai~t,.~ 10 0 1 $.

T1Uam, 7 23 1 3

*MlIct&Aissd4b. in inw or ca pappl hook.

t4., -4I -n

IIA
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Ta~ae 1. &'X,% - ftahie i'At 4~ 4#gw~ n . uaI~n
Potentially Occurring in the GMEAT TIfV-S, A ,jj

Species state* . . der*l . .

Arcidens Confragosu Inldangred 4one
Fuscosaia ebesa Endangered None

,Lapsilis h'1ginsi Endanger"d Rodugerfi. ,.,.

Obovaria olivaria Endangered None

Proptera (Potamilus) c4pax En4asered EndanigM "
Quadrula modulata - ndansered - Non e

Anodopta grandis Sgorlesta Rare None
Cuberlandia mondota Rae None

Plethobasis cooperianust -- Rnd 4e i
L&epsiai orbiculatat Endasgre

Pleurobem plest-Edg 4
Epioblasem torulosa torulosat Sd. m p04' V
* State of Missouri only, the State of Illinois recognizes the
Federally listed species only. [1

t Primarily Wabash River and Ohio River species. They %hve limited ..
potential of occurring in the loer reaches of the OT Ut study
area.

Sources: U.S. Fish and Wildlife Sorvice, 1900.

Nordstrom et #j., 1 7
Illinois Natural Land Institute, 1961.
Buchanan; personal conmsication, 1"I.
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I F
Dat wer 13/1107.4t%;r4*Ae 'Ai

Dast werpcollert~ n the G*p Ir s tud y 'M rdeith of in~di i 1i~- st

hSetri stdyt~ of usijsra:ti diving dokcoitrm doe oe&M tia"

(Pool 26), Trtnsecdt Sita~s lst Island Amen (Pool' 26),

Ti'ankect C-UWinfield Navigati"g Pool (glool 25)" iod

Transect 0,--Clarksvtlle. Havitioiaoh CoI 2~ (igures 7.2-1, :7.*2-2,

and 7.2-3).

*Fingernail Clam Distribution and Density

I.Spkaerids were present 4t all of the coilecetion sites. IOpbevids, ibre
wffeli distributed at' 'Tfiftsets 0 ted 6 Abirs fitigAmnail claws 'Vive

present in the collections at alf, saiig stdtidai. Col16ct i toa
-TtansdttA resulted ba 'sjawiif bomb'peft dt 'o t tt 6 'Gstios

U whilt at Transect'1 pA e~d r a~1i t a hoily:94sttitt*
(Tables 7.2-1, 7.2-2, 7.2-3,ad .4

flighest sphaerid densities were collected at Transect A (Pius. Mad)

;; 3 28.7-315.8/u2 and Transect C (Winfield Navigation Pool)
28. 7-358.8/u2. Intermediate densities were collected at Transect D

(Clarksville Navigation Pool) 28.7-114.8/U2.

Throughout the four sampling transects, the dominant spheerid in tbo

collections was Spheeriu app. The genera Ifuspuliaa and filitiwa wae
less common in the collections.

7-



One factor possibly influencing the densities of fingernail clam i
present during sampling woul4,beth.e recent predation (feeding) by

diving ducks earlier in the spring. A second factor could be the I
generally low reproductive activity occurring in winter and, tnl

sprins. [.
FIngernail Clam AssL~t~on
Fingernail clams were. present at all four sampling trasects. These
sampling areas ere known to be froquented bydiving-ducks dtring

seasonal migrations.

The bottom qubstratts .t which sphaerida were most abundant in the.[.

collections were .saft sabstratos, typically composed of silt ax$4 fine
sand. Coarse substrates (pebblqs, ,coarse .*od) we not common Lthe (
st udy area,, but geneasl ly aupparteA'low sphaer' .densities. Gales

(1973), however, indicated that substrate selection did not appear to
influence the distribution of 8phaeriust striatinu.

Water deptjhs of 2 to 1.0 feet (O.6 -3.3 sm ezs) werqt sa~led Aar-ng the
study. Sphaerida-ve~ee preaent at all dqpthat however, 'the hisheW

densities were present at dept a of.3 to 5 feet,.(I-L.7 eter*). Cs4rrentH
velocity, approxigatly. 2-4,fis., Leu~rKt *, 4ia~olve vs-. VlAn

smonia, levels, althoush. yagiabl, bgtiuejn .tr"Seots,, 4., not epav o B
have influenced sphaerid distr;Ibutio#. . .

44 74
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Table 7.3-2. Rate, throttnod and 3&4dtfed PNAftsg spae.s (Jb..rpd

(COntinuegd, P'424 9 of 3

Tax& Illinois NO ftdtdl

BIRDS (Continued) I
Great egret

Casuerodius albus egretta _____ 
i

Black-crowned night hetron
Nyeticorat nycticorasz

American bit tern
Botaurue lent isinornas 9

Falconiforoms
Mississippi kite

Ictivia nissisuippietisis I f .
Sharp-shinned hawk
Acciter striatus 9

Accipter cooperii K. [
Red-shouldered hawk
Buteo lifteatus x

Swaimmon' a hawk
Buto sainsoni

laliseetus leucocepbQlUa 1 t

flarsb hawk
Circus cyanug

Osrey al*tu



(CouttU~fld. ZmWR*3Sf2S)

tabl flf '~ wa pd~Observed
or Ussttedut b y

Peregrin falconn

PeernFalco ernu 9Ls GaiItfOrii s

Rsb grouse nfir'1
Son*&a umbellus Rt~LtO

Blck ril
Laterallus jausicensis

I Yellow rail

Porpihzrula martinica 9 7
Charadrtiforus .-

Common gallintule
Gallinula chioropus

Pipin gp overAU Charadrius aslodum s
Upland sandpiper W.f2Sartramia loauicanda K f

Wilson's phalarope
aS±7oE tricolor

Forste rmr
N- terna f~eteui

Coea ten

7 4LangO"r' S4MI

Jaat t-22



2*1. 7.*3-2. Rare, Tbreatowds Yowlugv. Pesi *e * W

UDm (Continued)

Short-eared owl:Li

srren orm

Brown creeper
Certbis familijaris

Catbanas fuscoaceus T .

Lanius Judovigtamus T

8tcbm's arbler

Linaotbh1pis aiss@ii T a.,

Iramrs oblackbird ~.

kMeauo" pett

Ampbibia-
caukta

Det, 4'-

09 1 Whliviso



IjTax.s flhtmoi ND Federal-

Ij ~ ~ 'ienvuathfsa
Woodes a

KIirg!!I n ~ja4rT

[ Slide
Peouemsflahridana

terpen i t p. snak
tasts

Great st"'aigr ke

Smooth 8C 
;.

Duty ho
Borod acuajgj 11 1 d
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The major continuing problem. af fetting the s000e8s OUof iAd soutisgooe
the ususuellyi high and- unstable river l4e0els Ofweeacthroedoone *e of L~
the study period. The exception -to this wad Pitt of tie fall ilab~ting

parrird and the winter sampling period$ whieft affected the study i L
several ways:

1. To varying degrees, the effectiveness of sampling gear, notably l
trawling, electrofishing, and trammel netting, was reduced by

the stronger currents, turbulence end associated velocities and L
depth&;

2. Frequent rapid rises in water level forced the delayed

completion of sampling periods, especially spring and stmr,
thereby increasing the seasonal spread and decreasing data

comparability within a sampling period; and
3. Equipment losses ware increased and this resulted in increased

data loss and downtime, especially for hoop netting efforts. I
Tables 8-1 to 8-4 summarize the actual sampling conducted and data I
losses occurring during the study.
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river lakes. Ykia river habitats could olsob mpe U OV10
although with noticeably lose yield if currents stud ainxio t tr5~ot

£1toisiJ thli method has a iic ain ewi the b kd, A U7Es6 its

age imiet be edaid~rwW In to -t 4 W n4&egi 61fij 1dd sadL
problems with toxicants uoving out of the si4 aea

in terms of specific cons iderations for nme usedi to #&hwe 4tudies,
several itms could be noted. First, gill and tMif~a. 6 feet I
in length are. difficult to deploy and f ish, #sI#Iaily I. 'topg
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A major limitation of this study is bt47tP94W clralU
and the complexity of the aquatic systems teptied, a ae"pea *nlyt
sampling effort at 4 sampling areas provides a miameal base j]

collete rflect '7 S ba~l" 1 4w'" 1 " 'a 004IRWNO 1%

hydrologic regime eapeuiened, -" that cebsel u M"t &M a enm.1
collected nset be considared in tates of the river e9Mb pne

the time of sampling sad of the teubqees ad lent of *elm tills.

FISK
- i A factor significantly affectiug tdo valldity of amerift S A lS 11

data finm habitat to habitat is thet Vrnable cellatice teebis MMe

used, depending upon habitat type. whsdes.te 46O6 anv16tty - [1
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